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Subject:

WAR DEPARTMENT
UNITED STATES ENGINEER OFFICE
PROVIDENCE, RHODE ISLAKRD

February 28, 1940

Review of reports on surveys for flood control on the Conmecticut
River and tributaries,

The Chief of Engineers, U. S. Army, Washington, D. C.
(Through the Division Engineor)

SYLLABUS

The District Engineer finds that, in the light
of the unprecedented storm and floods of September
1938, there is urgent need for a major revision of
the existing flood control project on the Comnectiout
River and tributaries, in order toc insure the sta=-
bility of present development, the social security
of the inhabitants, and the preservation of existing
veluss. The Connecticut River may be visited by
floods greatly in excess of those which have occurred
or have been previocusly assumed, and increased pro-
tection against such floods is warrantéd. He rec-~
cmmmends the sdoption of & revised comprehensive plan
for flood contrel, combined with provisions for con-
servation storage and fubure power development, sub-
stantially as described herein, consisting of 29
reservoirs located on the major tributaries and main
river of the Comnecticut River, levees and walls at
T cities, and channel improvements on 2 tributaries,
all at an estimeted total cost of apvroximately
$104,388,000, inclusive of previous authorizations.
Provision for local cooperation in the cese of the
local protective works is included. The estimated
total cost for special multiole-purpose features
is $3,722,000, and the estimated total cost for
flood control is $100,666,000. The estimated cost
to the United States of the flood control features
is #98: "451,4: 000,



I. GENERAL

1. AUTHORITY.

a, A review of previous reports on the Connecticut River and

f—

tributaries was authorized by a Resolution of the Committee on Flcod Con-
trol of the House of Representatives, United States, adopted June 16,
1938, as follows:e

"Resolved . . . That the Beard of Engineers for Rivers and

Harbors . . . be, and is hereby reaquested to review the re-

port on Connecticut River and tributaries, submitted in

House Document No. Li5%, 75th Congress, 2d Session, and pre-

vious reports, in order thet a review may be had of House

Document 412, T7lth Congress, 24 Session, with a view to de-

termining whether any modifications of the existing project

are advisable as a result of the 1938 flood, especially on

Westfield River and at the towns of West Springfield, Hedley,

South Hedley, Hatfield and Agewam,”

b. The Flood Control Act approved June 22, 19326 (Public No.

738, Seventy-fourth Congress) stetes:

"Sec. 6. The Secretary of War is hereby authorized and directed

to cause preliminery exeminations and surveys for flood con-

trol at the following-named localities, . . ."
and is amended by Section § of the Flood Control Act approved August 28,
1937 (Public No. LO6, Seventy-fifth Congress), to read:

"Sec. 5. That section & of the Act . . ., approved June 22,

1926, is hereby amended by adding to the list of localities

at which preliminary examinations and surveys are authorized

to be made the following names:

"Connecticut and Chicoree Rivers."

The preliminery report for flood control of the Connecticut and Chicopee
Rivers wes submitted on February 1, 19%8. A survey report was directed
by the Chief of Engineers by letter dated March 19, 19328, The Chief of
Engineers on October 19, 1938, dirgetcd the inelusion of the Ware and
Quaboag Rivers, tributaries of the Chicopee River, in this report. On
Jeruary 25, 1939, the District Engineer requested permission to include
this latter report in the report for the entire Commeeticut River to be

submitted under the authority givem in Paragraph 1 a above. This request

was approved by the Chiof of Engineors on February 21, 1939.

-2 -



Ce Section 6 of the Flood Control Act aprroved August 11, 1939
(Public No. 596, Seventy=-sixth Congress), states;

"Sec., 6. The Secretary of War is hereby authorized and di-

rected te cause to be performed under the supervision of the

Chicf of Engineers prsliminary cexaminations and surveys for

flood control, including floods agprevated by or due to tidal

effect, at the folleowing-nuamed locelities, . . .:

Comnecticut River in the State of Massachusetts
between Hatfield town line above Coolidge
Bridge and the Narrows at Mount Tom.

Green River, Massachusettsz.”

2. §§OPE, - This report is a review of House Documsnt Vo. h5§,
Seventy=-fifth Congress, second session, and previous reports, for flood
control, in the light of additional lknowledge and data provided by the
great flcod of September 19%0. It presents the results of the preliminary
examination for floed control of the Connecticut River in the State of
Massachusetts between Hatfield town line above the Celvin Coclidge Bridge
end the Narrows at Mount Tom, and the Green River in Massachusetts. It
also presents the results of the preliminary examination end survey for
flood control of the Comneeticut and Chiconee Rivers, It proposes a re-
vised comprehensive plan of reservolrs for the benefit of the entire basin
by providing protection for the tributaries and mein river villey. It
reviews the present authorized local flood-protection werks now under
construction at seven localities, investipoates the cconomic practicability
of additional protection by levees and channcl improvements, and presents
the results and conclusions. The benefits to be derived from additional
storage at flood control reservoirs feor pover development, conservation
for power, recreation, pollution abatement, and wild life have been
studied and evaluated, and the results of these studies are stated. Sum-
maries of data on hydrology and meteorology, geology, fleod losses, power
and conservation,and pollution and the conclusions drewn from them are
given in the report proper, togethor with descriptions, estimates, and the

economics of the proposed revised comnrehensive plan and its elements.

Detailed data, descriptions, and estlmates are given in the Appendix.



3. PRIOR REPORTS.

8. Preliminary report. - House Document No. L12, Seventy-fourth

-—

Congress, second session, made under the provisions of House Document No,
308, Sixty-ninth Congress, first session, dated February 24, 1935, set
forth a comprehensive plan for the Connecticut River Basin censisting of
3% reservoirs, with a total effective storage capac iy of 931,000 acre-
feet, estimated at that time to cost $41,082,000. All but one cf these
reserveoirs were located in either Vermont or New Hampshire. The reser-
voirs as a system were set up in & mamner that would give a meximum bene-
fit to power end yet allow them to function primarily for the purposc of
flood protection. The net storage that would normally be available for
floed control during the flood season was LLL,000 acre-fest. Ten reservoirs
were sclected as an initial plan end recommended for construction as a
timely measure toward flood contrel., The gro:s capacity of these 10
reservoirs was sct at 352,500 acre-feet, of which 8,200 acre-feet would
be for flood control only. The total cost of the 10 reserveirs was then
estimated at &17%,377,000.

b, East Hartford.

(1} & report of the flood situaltion =t East Hartford,

Cormecticut, was submitted by the District Engineer, April 30, 1934, in
compliance with instructions of April 10, 193, from the Chief of Engi-
neers, United States Army. This report was prepsred from a study of the
flood data and information available at the time. Two general plans of
protection designated ag Plan A and Plan B were presented. Plan A con-
sisted of a ring dike which inclosed the entire bullt-up aree on the low
vlain, leaving the swale sadjacent to the high ground open for flood {low.
Plan B consisted of a U-shaped dike which alsc inelosed the low develcoped
ares and extended ecross the swale to the hiph ground east of the meadows,

excluding the rssidential and industrial area on the bluf'f north of the
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New York, New Haven end Hertford Railroed. The estimated costs of Plan A
and Plan B with dikes built to an elevation of approximately 33 feat, mean
sea level, and with the necessary drainage and pumping facilitics, were
$602,000 and #658, 000, respeétively. The informeticn set forth in the
report of April %0, 193k, wes the basis for Section 1 of the River and

Harbor Act arproved August 30, 1935, Public No. 409, Seventy-fourth Con-

gress, which authorized:

"The construction of dikes, drainage gates, suitable pumping
plants, and other facilities for controlling floeds on the
Connecticut River at Bast Hartford, Conneecticui, pursuant to

& special survey made by the District Engineer at Providence,
Rhode Island, supplementing the survey in House Document Kum-
ber 3083, Sixty-ninth Congress, First Session, and in conformity
with either Plan "A" or Plan "B" designated in thz report of
said supplemental survey: selection of the plan to be exe-
cuted shall be made by the Secretary of War with the approval
of the Town of Fast Hartford: Provided, that the cost of such
work shall not exceed $653,00C.” Provided further, that the
prosecution of this project shall be subject to approvsl by
the Board of Engineers for Rivers and Harbors."

(2) A public hearing was held at East Hartford, January 10,
19%6, to secure additional deta as toc the extent of flood losses, and the
views and desires of local interests to supplement the April %0, 19%,
report., From informetion cobtained at the public hearinp, the report of
Mey 29, 1936, entitled "Preliminary Report, Flood Control st Bast Hart-
ford, Connecticut,” was submitted recommending that a survey be made and
that a proposed alternate plan for a dike location north of the New York,
New Haven and Hartford Rallrond be investigated.

(3) Pursuant to the authorization of survey, a report
was submitted by the bistrict Engineer on January 195, 1937, entitled
"Report on Flood Control of the Connecticub River at East Hartford, Con-
necticut." It was recommended therein that the existing project for dikes
and other flood control works at East Hartford, Comnecticut, be modified
to provide for the construction of a project similar to Plan B ss desig-

nated in the River and Harbor Act approved August 30, 1935, but brotecting



to e higher stage, at an estimated construction cost of 385,200 and an
estimated cost for rights-of~-way, drainsge, and pumping fscilities of
$L,35,800.

{l4) The report on survey and comprehensive plan for flood
control in the Counecticut River Vallev, dated March 20, 1977, and pub-
lished as House Document No. L55, Seventy-7{ifth Congress, second session,
recommends works at Kast Hartford that are svbstantielly the seme as those
recommended in the renort of dJanuary 1%, 19%7, btut with an increase in
height of 2 feet for carth dikes, at an estimated cost of comstruction,
including pumping plants, of $1,163,000 and sn estimated cost of lands,
deameges, and intercepting sewers and drainage works of $226,000. House
Document No. L55 is covered more fully in Paragraph 7 E:

(5) A report of Reexaminsticn of the Connecticut River
at Bast Hartford, Connecticut, was submitted October 21, 1938, and pub-
lished as Senate Document Wo. 32, Seventv-sixth Congress, {irst session.

It recommends extension of the existing project to protect the area of
Fast Hartford lying north of the New Haven Railroad, to include Greene
Perresce, st an estimated inecrease in cost to the United States of 244,000,
and an estimated increase in cost to be borne by local interests of #3,000.

C. Miscelleneous reports, - Four reports, duly sutherized

and submitted to higher authority, were rsturned to the District Engineer
for inclusion 1n the report on swvey and comprehensive plan for flood
control in the Connecticut River Valley, in accordance with the recommenda-
tion of the Beard of Engineers for Rivers and Harbors conteined in a letter
to the Chief of Engineers dated November 26, 1926, which reads:

"The Board . . . recommends that all authorized cutstanding

preliminary examinations and surveys on flcod ccntrol for the

Connecticut Basin with the exception of the spceial report on

fleod protection at Fast Hartford, be made the subject of a

single comprehensive report for the entire basin, and that the

subject matter of the reports on chennel imprevements below
Hertford and Springfield be covered in that report."”
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The four reports so integrated with the comprehensive revort described in
Peragraph d below are:

(1) Report on preliminary examination of the Cormecticut
River, with a view to the control of its floods and prevention of erosion
of its banks in the State of Massachusetts, dated January 31, 1935,

(2) Preliminary report with respect to flood control
within the Connecticut River Basgin, Comnectiocut, Massachusetis, New Hamp-
shire, and Vermont, dated Mey %0, 19%6.

(3) Supplementary repert in comneetion with praposed chan-~
nel improvements below Hartford, Comnecticut, to the Document 308 Rovort
for the Conneccticut River Basin, dated Sertember 25, 1336.

(L) Supplementsary report in conncetion with proposed
chsnnel improvement below Springfield, Massachusetis, to the Document
308 Report for the Connecticut River Basin, dated October 1, 19%6.

d. House Document No. h55, Seventy-{ifth Congress, second

session, contains the report on survey and comprehernszive plan for flood
control in the Connecticut River Valley dated March 20, 1937, This report
presents the results of the preliminary examinstion and survey for flood
control of the Comnceticut River and its tributaries. It is also n re-
view of House Document No. h12, Seventy-fourth Congress, second session,
for flood centrol, in the light of additionnl lmowledge and data provided
by the great flcod of March 1936, It proroses a comprehensive plan for
flood control consisting of 20 reservoirs, with 10 alternate reservoirs,
and dikes ot seven cities, at an estimated total cost of $47,000,000.
Thirteen of these reservoir sites are located in Vermont, three in New
Hempshire, and four in Massachusetts. The reservoirs would provide a
flood control cavnacity of 611,500 acre-feet estimated to cost #3[,835,000.

The preposed dikes would be located at the cities of Hartford and East
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Hartford, Comneccticut, and Suringfield, Vest S»rin:ifield, Chicovee,
Holyoke, and Worthampton, Massachusetts, and their estimated totel cost
is $12,165,000. This estimated total cost was increased to 12,780,000
by the Board of Bngineers for Rivers end Harbors to provide for an addi-
tional two feest of freeboard. The proposal of the dike at Eest Hartford
was later modified as outlined in Paragrach 3.3 (5). The comprehensive
plan described in this report wes deferred upon recommendation of the
Chief of Engincers, and the existing project for the Cennecticut River
is the initial plan contained in House Doecwument Ho. 12,

e, Commeotiocut ard Chicopro Siverc.-A preliminery examination

— fR—

report for flood control of the Connceticut and Chicopee Rive:s was sub-
mitted on Februery 1, 1938, It recommends o survey rcport, which is in-
corvorated with this report under suthority as ovtlined in Perapraph 1 b.

£, Navigation reports. =~ Various navigation reports have been

submitted from time to time covering the Conneecticut River woth above

ani below Hartford. The latest revort for the Connceclicut River below
Hartford, dated February 2L, 19%3, and printed ss House Document No, %68,
Seventy-sixth Congress, first session, recommesnds no chanpes in the exist-
ing project for improvement of the Connecticut River below hartford ex-
cent for provisicne for an anchorsese at North Cove in the town of Saybrook,
This report gives data on prior navigation revorts below Hartford. The
latest reveort for the Comnecticut River sbove Tnritford, dated May 2, 1938,
and printed as House Document Ne. 165, Soventy-sixth Congress, first
session, recommends a modificatien of the existing project to provide

for the construction of a lock, dam, and power plent et Enfield Rapnids

and for the alteration of bridgss by local interests, with 20-fcot over-
head clearance at a river stage of 16 feet on the Hartford gase. This

report gives data on prier nevipetlion reports above Hartford.
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L. REPQETS OF OTHER AGENCIES. - Various Iederal, state;, and local

agencies have prepsred reports wich ineluie physical and flood data on
the Connecticut River mnd its tributaries. A partial list of these contain-
ing useful basic data ares

U, 8. Geolopical Survey Water Supply Paners.

Report of the Commission on Waterways end Putlic Lards on the

Water Resources of the Commonwealth of Massachusetts, printed
in Merch 1918 as Massachusetts State Senate Document No. 289.

High Water Data, Flood of March 1956 in Massachuscttls, prepared
by the Massachusetts Geodetic Survey.

High Water Data, Flocds of March 1936 and September 1938 in
Massachusetts, prepared by the Massechusetts Geodetic Survey.

Drainage Basin Studies of the Mmssachusetts State Plarming Beards.

Report of Investigation of Sevtember 1938 Flood, prepared by a
group of consulting engineers for the Devartment of Fublie
Works of Massachusetts.

The Comnecticubt River Valley Flood of September 1978 in Con-
necticut, a bulletin of the Comnecticut Ground Water Survey,
which wes a W.P.A. Project under the sponsorship and direction
of’ the Connecticut State Water Commicssion,

Several reports on pollution in the Comnecticut River and its trivutarics
have been published and are listed in Section 3 of the Aprnondix.

-

5. EXISTING PROJECTS.

a. Dikes at East Hartfora, Connecticut. - The River and Harbor

Act avproved Au~ust 30, 1935, Public No. (073, Seventy-fourth Cengress, pro-
vides that:

"The Secrotary of Wer is suvthorized and directed to proceed
with the censtruction of dikes, drainage gates, sultsble pump-
ing plorts, and other facilities Tor comtrolling floods on

the Conneccticut River at ¥Yast Hertford, Comnecticut, prrsuant
to a svecinl survey made by the Listrict Fmgpinesr at Providence,
Rhede Island, supplementing The survey in Iouse Document Number
408, Sizty-ninth Cougress, first sessiom, and in conformity
with either plan A or plan B designated in the rencrt of said
supplemental survey; sclection of the plan to be exscuted shall
be mads by the Secrotary of Yer with the approval of the town
of Bast Hartford: Prowvlied, That the cost of such work shall
not exceed %658,000: Proviced further, That the prosscution

of this project chall be subjsct to approwval by the Board of
Engineers fer Rivers snd Harbors.”




This project was subsecuently superseded, as noted in Paragraph 5 ¢.

b. Reservoir system in the Comnecticut Valley. - Section 5 of

the Flood Control Act approved June 22, 19%6, Public No. 738, Seventy-
fourth Congress, states:

"Sec. 5. That pursuent to the poliey outlined in sections 1
and 3, the following works of improvement, for the benefit of
navigation and the control of destructive flood waters and
other purmnecses, are hereby adepted and authorized te be
prosecuted, in order of their emergency as may be designated
by the President, under direction of the Scerctary of Viar and
supervision of the Chief of Engincers in accordance with the
plans in the respective reoports and rccords hereinafter desig-
nated: Provided, That ponstecks or other similar facilitiue,
adapted to possible future use in the development of adeguate
clectric power may be installed in any dem hercin authorized
when approved by the Seeretary of Yar uron the rccommendation
of the Chiuf of Engincers.”

¥ ok ko ok ok

"Reservoir system for the control of flcods in the Connecti-
cut River valley: Construction of ten reservoirs in Vermont
and New Hampshire on tributaries of the Connecticut River;
plans in House Document Wumbered 1412, Seventy-fourth Congress,
second session, as the some may be revised upon further in-
vestigation of the 193¢ flood; estimated construction cost,
$10,026,900; estimeted cost of lands and dammges, #3,2040,100,7

The wording of this act did not provide for comstruction of reserveirs in
Massachusetts, and it was amended by an Act approved Mzy 2%, 1937 (Public
No. 111, Seventy~-Tifth Congress), which states:

"Be it enacted by the Senate and House of Representatives of
the United States of America in Congress assembled, That the
Act entitled "An Act authorizing the construetion of certain
public works on rivers and harbors for flood contrel, and for
other purposes", approved June 22, 1956, is hereby amended by
changing the paragraph under the heading "Connecticut River
Basin," to read as follows:

"Reservoir system for the control of floods in the Con-
necticut River Valley: Construction of ten reservoirs on the
Connecticut River; plans in House Document Numbered L12,
Seventy~fourth Congress, second zession, as the same may be
revised upon further investigation of the 19%5 flood; esti-
meted construction cost $10,028,000; cstimated cost of lands
end damages $3,344,100."

¢.  Comprehensive Plan for Flood Control in the Connecticut

Valley, includin: levees. - The Flood Control Act approved June 28, 1938,

Public No. 761, Seventy-fifth Congress, third.ression, states:
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"The general comprehensive plan for flood control nnd other

purposes as set forth in House Document Numbered i;5%, Seventy-

fifth Congress, second session, is approved, and there is

hereby authorized $11,52L,000 for the construction of loeal

flocd-protection works in sald plan: Provided, That the flcod~

protection project for East Hartford, Connecticut, autheorized

by the River and Herbor Act of August 30, 1935, is hereby

abandoned; all as set forth in House Document Numbered |55,

Seventy-fifth Congress, socond session.”
This Act approves the Comprehensive Plan, and yot authorizes constructien
of only the local flood-protection worke. The oniy authority for rescr-
voir construction is that contained in the Flood Control Act of 1936,
described under Paragreph 5 b, which limitz construction to ten reservoirs
at an estimated expenditure of 31%,%7%,000. This constitutes the existing
project for reservoirs.

d. Navigetion.

(1) Above Hartford. - The River and Harbor Act approved

July 3, 19530, Public No. 520, Seventy-first Congress, stetes:

"Be it enacted by the Senate and House of Representutives of

the United States of America in Congress assembled, That the
following works of imprevement are hereby adopted and author-

ized, to be prosecuted under the direction of the Sccretery

of War and supervision of the Chief of Enginecrs, in accordance

with the plans rocommended in the revorts hercinafter designated . . .

"Commeeticut River, above Hartford, Connceticut: There
is authorized to be expended upon the prejeet reported by the
Chief of Engineers under date of April 2L, 1930, and printed
in Rivers and Harbors Comnittee Document Numbered %6, Seventy-
first Congress, second session, subjcct to the conditions set
ferth in said report, the sum of 21,000,000, and subject t»
the further conditions that the Bulkley, or Memorial, Bridge
across the Comnecticut River ot Hartford shell not be dis-
turbed, and that the loe’s and dam described in the report as
to be built near the eity of Hartford shall not be constructed
so near sald city as te in eny way disturb eity improvements
or othervise interfare with said city,”

The projeet reported in said Document Wo. 36, which formcd the basis of
the above authorization, provided for a chemnel from Hartferd to Holyoke,
about 32.5 milzs, 12 fect deep at mean lov water summer stage (with an
increase in depth of 1.0} foet through Enficld nool) and generally 100

feet wide, to bo sceurcd by the construction of a lock and dam ncar
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Hartford, the construction of a lock and dam by private interests at
Enfield Rapids, the lengthening of this loek by the United States, and
by dredging snd sultable regulating works at a totel estimated cost to
the United States of &3,38l,000 with $85,000 amnually for maintenance
and operation, all as recommended by the District Enginser in his re-
port printed in Rivers and Harbors Committee Document No. 35 {Seventyv-
first Congress, second session), subjeet to the following conditions:

"(a) That construction shall not begin until the Secre-
tary of War shall be satisfied: (1) That the wors at Enfield
Rapids under license isswed by the Federal Power Commission
will be complated; (2) that the bridges will be modified to
provide free, casy, and unobstrueted navigation as required
under existing law, and thot such meodification will be com-
pleted substantielly at the same timc as the work sn the im-
provement; (b) that the citics of Snringficld, Holyole, and
Chicopece shall moke suitsble provision flor terminal faecili-
ties satisfuactory to the Scerctary of Ver."

The River and Harbor Act approved August 20, 1935, Public No. 1,09, Seventy-
fourth Congress, states:

"Be it enaected by the Senate and House of Representatives of
the United States of America in Congress assembled, That the
following works of improvement of rivers, harbors, and other
waterwsys are hereby adopted and avthorized, to ke prosecutsd
wnder the diresotion of the Secretary of War and supervision
of the Chicf of Engineers, in accordance with the plans recom-
mended in the resvective reports hereinaiter desipnated and
subjeet to the conditions set forth in such documents; and
that hereafter Federal investigations and improvements of
rivers, harbors, and other watcrways shall be under the juris-
diction of and shall be prosccuted by the War Department under
the direction of the Secrctary of War and the supcrvision of
the Chief of Ergineers, excopt as othorwise speeifically pro-
vided by Act of Congrcss: . . .

"Commceticut River, above Hartford, Commceticut; House
Documcnt Numbcred 27, Scvonty-ihird Congress;”

The project reported in seid Document No. 27 1z as follows:

"No change is adviseble in the projeet . . . as authorized by
the River and Harbor Act of July 3, 1930, in accordance with

the report published in House Committee Document No. 36 (71st
Cong., 2d sess.), subject to the conditions set forth in the

report and in the act of authorization except that the condi-
tion with respect Yo the construction of the lock end dam et

Enfield Rapids be brosdened to provide for such construction

by Stete, municipal, or private interest under license lissued
by the Federal Power Commission,"
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Since the condition with respeect to comstruction of the lock and dam at
Enfield Rapids has not been met, no initial work toward execution of the
project has been underteken by the United States, and no appropriation
has been made,

(2) Below Hartford. - River and Harbor Aects from time to

time established a project in the Conneeticut River below BRartford, Con-
necticut, having a chennel generally 100 feet wlde end 12 feet deep. The
River and Harbor Act approved August 30, 1935, Public Wo. 409, Seventy-
fourth Congress, reads:

"Be it enscted by the Senate and House of Representatives of
the United States of America in Congress assembled, That the
following works of improvement of rivers, harbors, and other
waterways are hereby adopted snd euthorized, to bec prosecuted
under the direction of the Scerctary of War and supcrvision
of the Chief of Enginecrs, in eccordance with the plans recom-
mended in the respective reperts hercinafter designated and
subjcct to the conditions set forth in such documents; and
that hercafter Federal investipgations and improvemonts of
rivers, harbors, and other waterways shall be under the Jjuris-
diction of end shall be prosecuted by the War Department under
the direetion of the Secretary of War and the supervision of
the Chief of Engineers, except as otherwise spccifically pro-
vided by Act of Congress: . . .

"Comecticut River below Hartford, Commecticut; House
Document Numbered L9, Seventy-third Congress;"

The project reported in said Doecument No. L9 provides for a channcl 15
feet deep nt mean low water and 300 feet wide from the mouth to the
Lyme railroad bridge, thencc 150 feet wide to Hartford,

. Misccllaneous projcets. - There has been some miscellanecus

levee worlt done by local interests and by Work Relief projcets. TWhere
pertinent, the extension of thase projects has becen considered a part of

the comprechensive plan (see Paragraph 5 c above).
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IT., DESCEIPTION OF W/ -¥IRSHD

6. A complete deseription of the watrrshed wes given in House Docui=
ment Fo. 155, Seventy-£ifth Congress, secoud session. [fo changes in the
watershed hove occurred to warrant further description at this time.

131, HYDROLOGY AWD TTLTE0NOLOGY

T GEWIR/L., = A detailed discussion of the hydrology and meteor-

ology of the Comnnecticut Piver Basin was given in House Document o, 155,

Seventy-{ifth Corsress, second session. The information presented there

is -subject te sone reviesion as a result of Lhwe jreat storm and ficod of

i

September 1971, hieh oecourred subsequent to the submission of that rsvort,.

8. ThY STOR OF SEPTEMBER 1938, - ifervy reinfell cccurred over the

Iy

New England region on September 12 and 17, 1930, The rainfall accompanied
a low-pressure ares which moved from the Mudson Bay region on the 12th and
centered over northern Mew Inglend on the 1%the “camvdhile a low-pressure
area developed over the Central States. On the Lith the New England low
moved northeast to the taritime Provincer, and the Central Suetes low
meved eastmrd ovar the southern Lake roslon, ocausing moderate precipita-
tions By the 15th the latter low-prezsure disturbance had moved over the
St. Lawrercoe Valley., Heavy rains ocourred over ifew Tngland on the 1lhth
and 15th, On the 16th the low area had moved northesst, and = well de-
veloped trough of low pressure appeared alonz the Atlsutic Coast os far
sonth as Coorpisn.  The low-pressure area forning the soutliermmost end of
this trouch, aitcer remaining stagnant for thirvoe days, moved northward ond
vas centered off Dolerare on Sevwtewber 20th, licamvhile another low-
preossure areo, moving ensgtward from the Crent Lelies nrer, centered over
the St. Larrence repion. Large messes of molsture-liden eir passed inland
over Wew Injlend and resulted in reinfall of unprocedented magnitude.

The heavy precinitation lasted from the evening of September 18th to the
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aftcrnoon of Scpteaber 2lst, excecding 10 inches in the vieinity of Hort-
ford, Comnecticut, and Springfield, iasscchusetts, and decressing to
about /i inchas in the northern part of the Conneciticut Piver wetershed.
On the 20th a tropical hurricane centered enst of Floride. It moved
northward with unprecedented sveed, traversing the elongated low-pressure
area and passing up the Connecticut River waberched on the afternoon of
the 21sts The prssege of the hurricane discipated the stagnant stmospheric
condition end ended the rainfnall, with minor exceptions. The total raine
fall for the pericd from September 18th to Septenber 2lst reached a mex-
imum of 17 inches at cnch of two centers, one loeated in cast central
Conncetlcut, ond the other in siesscelwsctte, The average totnl rainfall
over the Jonncoticut River Basin above Hertford ameunted te 7o05 inches.
The hourly rain;raohs for recording roinfe1l stitions in and near the
basin are chovn on Plates Nose. & and 3, Seclion 1 of the Appendix. The
ischyetal map ol the total rainfell for the period Septerber 17-21, in-
clusive, are shoum on Plate ilo. L, Section 1 of the Appendix.

G TYZ FLOOD OF SEPTIMELD 1938. -~ Th2 storm of September 1938

occurred ot £ ftime “hon conditions vere rocsoncbly fovorable for o high
run~off. Heavy and well-distributed roinlell had cocurrced during, the
preceding sumacr months, resnlting in a hish desrce of ground water
saturation. In addition, the storm was preocaded by hoavy rains on
Septermbor 12th, by about one inech of riinfell cover the entire Connecticutb
Basin on Septomber liubh end 15th and about onc-heli inch on Scptomber
17th, raiszin: trituterics cloac to banl-M01 stoges prior to the mein

storm.

. Tributarics. = The trivuvteorics in the orea of grectest

— (I i

rainfell, vhich included Connecticut, Mrssachusetts, anéd southern Vermont
and New Hampshire, exceeded all previous necl: discherpges of records. Trib-

utary discherges diminished farther to the north. Flood crests on the



princirel Vermont “ributaries south of the hile River exceeded those
of March 1976, but were sonewhst less than those of November 1627, the
greatest flood ol record in that area. Above the mouth of the White
River, the tribuvary floods were not particularly severe. Discharge
hydrographs for the flood of September 1038 as recorded at U. S. Geo-
logical Survey gaging stetions on the varicus tributaries are shovm on
Piate No. &, Section 1 of the ippendix. ..s shoun, pealr discharges
generally occurred on September 21st or early on the 22nd. Table III,
Section 1 ol the Appendlx shows the volumes and peal discherges of the
1927, 1956, and 1938 floods for stations on the tributaries and the main
stem.

be Main stem. = The main stem of the Connectieut River was

not in flood above the mouth of the "hite 2iver., Relow the mouth of the
“hite River, the relative mapnitude of the flood increased progressively
dovnstream. The Commecticut River crested at Hartferd on the aftsrnoon
of Septenboer Z3rd, reaching a peelr discharge of 251,000 cubic feot per
second, The totol run~off voluwae wms h.ﬁ? inches. On the lovrer main
stem, the flood of September 19%8 was the ¢rmcend highest of record, being
exceeded only by the flood of ierch 19%6. fhove Mortague City, the [loods
of November 1927 and iarch 1936 were greater, and above white River Junc-
tion severel other floods of record exceeded thet of Seplember 1938,
Discharge hydrographs for the flood of Septomber 1938 at various points
on the main sten are shown on Plate Ho« 5, Section 1 of the Appendix.

10, DESICH TLOODD, = A greanter flood than any of record on the

Connecticut Niver might result from a great storm under conditions favor-
eble to a high run-off., Such an hypothetical design flood 13 necessary

for use in selectinz a comprehensive plan of flood control, To evaluate
this design flood, a verv large storm was selected which might reasonably

be expected to occur, and would produce & flood somewhat more severe than
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any of record. This hypothetical storm wos selected by orienting the
storm of September 19%&, as defined by its lschyelals, over the Comnecti-
cut Vatershed in such a way that the heaviest reiufall occurs over the
greatest flcod-nroducing areas, The shii™:ed isohyctals are shown on
Plate No. 10, Section 1 of the Appendix. The duraticn of the storm of
September 1038 was generally 96 hours. The curstion of the design~flood
storm wes sclected as 72 hours. Velues from the meximum 6, 12, and 96~
hour isohyetals ol the sterm of September 1u50 determined three area-
depth curves. Tor a drainnge ares of 10,000 square miles, an intensitv-
duration curve wes determined by plotting a velue from each ares-depth
curve, with the value from the g6-hour arer-depth curve being plotted at
72 hourss Unit graphs had previously been determined for sclected locel
areas upstream Irori the neints where desipgn-flood hvdregrophs wers de-
sireds For each of these arens, the totel volume of rainfell for the
design flood e determined by teking the svorse depth of the shifted
isohyetrls over ere'l arca, The intensitw of rain &ll for each area

was made proportional to the sbove intensilty -duration relation, with

the Feaviest reinfsll oceurring et 36 hours, rnd with & roughly sym-
metrical distribution over 7¢ hours. To couanube the design flood at the
points desired, the raninfall for ench contrilubting ares was applied %o

=

the unit grasis with an infiltration rete of .05 inch per hour. The re-

sulting, discharre hydrogranhs were then rouued to the peints desired,

1

The design flood Actermined by this method dinminishes in severity in the
upper portion of the iretershed, Consequentl ', to determine the design
flood at peints above Montague (ily, the volume of rainfell ves token
from the aress-depth relstion for the storm of Sentember 19%8, with the
same duration, intensity-distribution, and infiltrotion rote as described

rboves The design flood in this area wes cowmnuted similarly by the use

of unit graphs for locel ereas, and by roulin; to the index station. Thae
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digoharge hydrographs for the design ficcd at three polnts on the Connecti-
cut River are shown on Plate No. 11, Section 1 of the Appendix. The run-
off volume of the design flood, at Hartford, is equivalent to a depth of
6.03 inches on the contributing drainage area of 10,6L3 square miles. The
volume of the design flood at six points on the Comnscticut River is shown
in Table VI, Section 1 of the Appendix. From the foregoing it is seen
that the design flood was deduced by rational methods from reinfall as-
sumptions conservatively within the probability of occurrence in the light
of records and meteorological studiss,

1l. DEMONSTRATION FLOOD. - For comparison with the design flood, a

demonstration flood resulting from a storm of constant volume over the en-
tire watershed was selected, suoch that the peak discharge at Hartford would
be equal to thet of the design flood. The storm has & duration of 72 hours,
and a resulting run-off velume of 7.0 inches over the entire watershed.
This run-off volume could be reslized from a larger volume of rain with
varieble run-off conditions, or, in winter, from a smaller volume of rain
falling on melting snow, The time-intensity distribution assumed for this
storm was a constantly increasing rate for the first 36 hours, and e con-
stantly decreasing rate for the last 35 hours. The demonstration flood

was built up at the points desired by the use of unit graphs and flood
routing, as in the case of the design flood. The resulting discharge
hydrographs for the demonstration flood at three points on the Conneotiecut
River are alsoc shown on Plate No. 11, Section 1 of the Appendix.

12, FLOOD FREQUENCIES.

&. Pesk discharge. - A revision of the frequency studies made

for House Document No. 55, Seventy-fifth Congress, second session, was
necessary because of the availability of additional records since the
publication of that Document. Peek discharge-frequency relations were

plotted using the basic-stage method for each paging station in the
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Connecticut River Watershed having a period of record longer than 12 years.
For tributaries they are showm on Plutes Nos. 7 and B, Section 1 of the
Appendix, and for the main stem they are shovm on Plate No. 9, Ssction 1
of the Appendix., Values from these curves were plotted versus the drain-
age area, with freguency as parameters. These ompirical relations rfell
into four geographical groups, three for the tributaries and one for the
main stem, as shown on Plate No. 9, Section 1 of the Appendix. The rela~
tion for a few tributaries in the extreme northwestern part of the water-
shed did not agree with thoso determined for either of the three tributary
groups, but investigations showed that the relation for these few tribu-
taries cculd be determined by multiplying the peak discharge walues ob-
tained from the nearest geographical group by a constant. The empirical
relations were then used to determine the peak discharge-frequency rela-
tion at points other then gaging stations where the relation was desired.
b, Volume. - The éame volume-frequency relations of floods
derived for House Document No. 455, Seventy-fifth Congress, second sessiomn,

were used for this report.
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Iv. FLOOD LOSSES

13, GEUERAL. = The Connecticut River Basin suffers frequently and
severely from floods, Reallization of the extent of the losses has be-
come acute with the occurrence of the greet floods of 1927 end 1936, and
more recently, the flood of 1938, The totel direct losses in the Con-
necticut Valley in the li-year period since 1927 have amounted to over
$80,000,000, Because the valleys are highly developed, floods have caused
loss of life snd great damege, and will cause larger losses in the future
as a result of the progressive urben and industrial growth of the region.
The losses from recent floods, perticulerly thoese of 1936 and 1937, have
been thoroughly investipated. Classified as direct, indirect, end depreci-
ation losses, they form the basls for the computation of average annual
losses and averape annual benefits to he derived from flood control
measures, These benefits form the principal econcmic justification for
flood protection,

1L, FLOOD LOSSES OF RECOKD. -

a. Losses prior to 1933, = Only incomplete records are avail-
eble, except for the outstanding floods of 1927 and 1936 which are
described in more detall in the report of the Comnecticut River published
as Ilousc Document No, U55, Seventy-fifth Congress, second session. The
flood of ilovewber 1927 caused direct iosscs of §15,526,000, and took 15
lives, The flood was moat severe in the upoor watershed, where 70 percent
of the damege oceurred in Vermont, with »narticulerly grewt losses alonr
the White and Passumpsic Rivers. In many localities, largely because of
the high veloecities of the steep streams in the upper watershed, there
were disastrous washouts of houses, viilage streets, highways, and rail-
roads, Losses in HMarch 1935 were larger, totaling $5h,500,000 direct
damage, and five lives, with greatest losses in the important urbsn and

industrial centers of the lower valley where previous flood crests were
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exceeded by & to © feet., Approximately 10,000 homes were flooded in an
inundated area of 64,000 acres., As a result, property in portions of

the flood pisin has becoms degraded to a lower class of accupancy, and
high=grade tobascco land has reverted to lower usage., Direct losses of

1934 and 1927 are summarized in Table I.

(Table I on following page)
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TABLE I

DIfECT FLOOD LOSSES - FLOODS .OF 1997, 1936, iND 10%8

CONWECTI

CUT RIVER

BY STATES

TLTERSHED

FLOOD DAMAGE
STATE —m e
November March September
1927 1936 1638
Vermont $10,981,000| #1,765,000 % 3,809,000
New Hampshire 1,767,000] 2,342,000 1,125,000
Messachusetts 2,157,000{ 19,000,000 15,553, 000%:
Connecticut 621,000 11,%93%,000 5,109, 000::
Toeval Direct Losses| 15,526,000} %.,500,000 25,596,000
Loss of Life 15 5 3
BY TRIBUT/RIES
-
RIVER B/SINW STATE 1927 1936 1938
Cormnecticut Conn., Vt.,
Ne He, & Muss,| 84,007,000 7,533,000 16,396,000:x%
Israel ¥o He 62,000 2ly, 000 16,000
Passumpsic V. 2,584,000 72,000 2,000
Stevens Vt,. 23,000 3,000 24000
Wells Vi, 636,000 %, 000 6,000
Ammonoosuc e Ha 980,000 135,000 50:,000
Waits Lo 56,000 L, 000 &,000
Ompompanoo suc Tt 95,000 1,000 11,000
White Vi, 11,161,000 L2,000 308,000
Ma.scoms ¥. H, —— 91, 000 57,000
Ottauquechee V. 552,000 15,000 230,000
Sugar M. H, -k 143,000 40,000
Black Vta 716,000 71,000 %98, 000
Williams Vta 6%,000 10,000 200,000+
Saxtong Vte 53,000 15,000 10/, D00
Cold Ne H, _— 26,000 2h, 000+
West Ve 501,000 139,000  82%,000
Ashuelot Ne He -k 536,000 61%, 000
iillers HMasse --x | 2,597,000] 3,728,000
Deerfield Mess. & Vi — LLo,000{ 4,108,000
Chicopse lass. - 1,419,000] L,781,00C
Testfield Mass., 992,000 %8l;,000| 1,%/,1,000
Farmington Mess. & Conn, 11,000 355,000] 1,254,000
Misc, other streams | (Various) -k L3 ,000 925,000 *
Total Direct Losses 15,526,000  BL,500,000{25,596,000

Mo detailed investigation,
**Incomplete investigation on Connecticut River
in states of Messachusetts and Connectieut,
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be Losses of September 1938, - The great flood of Sep~

tember 1938 was accompanied by disastrous hurricanc winds., The fleod
losses, exclusive of wind damage, reached a total of 424,596,000 of direct
loss; in additien 8 lives were lost. Tributary streams below White River
Junction, Vermont, caussd excessive damage. The Ottauquechee and Black
Rivers in Vermont, and the Mascoma and Sugar Rivers in New Hampshire
crested at stages about equal to the flood of 1927, although demage was
somewhat less. Record stages and damage occurred on the streams in lower
Vermont and New Hampshire, snd in Massachusetts and Comneciicut. Tribu-
tary streams forced over 7,000 families out of their homes, damaged sbout
1,250 industrial and commercial establishments, flooded nearly 16,000
acres of farm lands, and wrecked approximately 530 highwey and railroad
bridges, Failures or washouts »{ 70 important dams increased damage by
adding to flood heights. Damage on tributary streums totaled 313,200,000,
compared with approximately $7,000,000 in the flood of 1936, The Cone
necticut River main stem did not cause so much damage aws in 1936, though
over L,700 families evacuated their hemes and 6,200 scres of crop lands
were flooded. Two hundred industrial and comwrercicl establishments were
flooded. Normel mctivities were hnlted by closing of the bridges across
the Conmeeticut River and faillure of power supply as o result of fleod
and wind damage. The Connecticut River caused only moderate damage in
Verment and New Hampshire for the ersst ranged from about 12 fest below
the 1336 peak in the upper valley to about 5 feet below in ths lower
reaches. The flood increased as it progressed downstroam torards the
main demage centers of Springfield, Massachusetts, and Hartford, Conneeti-
cut, where it crested only two to three fest below the 1935 peak, Damage
in the seven majar damage centers on the lower Connceticut River totaled
approximatcly %4,000,000 in 1938 compared with $19,000,000 in 1936. The

losser damage in 1938 is partly due to the difference in flood stage of
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two to three feet, but principally due to (1) savings of approximately
$6,000,000 by levees partly completed by the U. S. Enginecr Department,
(2) improved flood warnings and emergency protective measures, ond (3)
absence of ice. The direct flood losses of 13358 cn the Cornecticut River
and tributary strecams are described in further detail in Section 2 of the
Appendix. They are summarized in Table I.

15. AVERAGE ANHUAL FLOOD LOSSES.

8. Annual direct losses were determined from flood losses of

record allocated to "demage zones™ or reaches below proposed reservoirs,
and reduced for nonrecurring losses, Recurring losses are sumarized in
Table II for the flood of record in each zone., The relation between dam-
age and flood stage or discharge was determincd from detailed field in-
vestigation and combined with the discharge-frequency relation, from
streem flow records, to determince the demage-frequenoy rolationship and
aversge annual damage. The natursl direct loss-frequency relation was
plotted between 100 and 1.0 percent chance of occurrence., Between 1.0
percent and O percent chance the curve was distorted tec the value of the
direet loss from a flood having a 0,1 percoent chanee of occurrence. In
ef'fect, this includes the losses from one ficod, heving a 0.1 percent
chance of occurrcnce, during the assumed cconomie life of the improvement.
The averape annusnl direct loss wes then taken as the mean ordinate of the
entire 100 percent chance period. The averapge amnnual losses would have
been much greater if the curve bebween 1.0 percent and O percent chance
had besn distorted to the value of the direct loss from the design flood
described in Poragraph 10 of this report. This would have included the
losses from one design flood occurring during the assumed economic life

of the improvement, thereby placing more weight onthis flood which was com-
puted by rational methods, and less weight on the discharge~frequency rela-
tionships derived from relatively short~time records. However, the method
giving the most conservative average annual losses was used. Section 2 of

the Appendix describes the method in fwrther detail.
(Table II on pages 25 and 26)
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TABLE 11

UIRECT FLOOD LUSSES-~CONNECTICUT RIVER WATERSHED

SUMMARY UF RECURRING LOSSES BELOW RLSTRVOTH SITES LUNSIGERTD
BASEU UPGit 1927, 1836, & 1938 FLUCDS.

WIRECT RCGURRING Flinl LSS

YEAR (F
REVER IONE ﬂﬁi?’ URBANS RURAL  INuUSTRIAL+» HiGHWAY RALLRCAD TOTAL
L00D
CONMECTICUT VT., N.H. 1 736 $31,700  £23,400 314,200 §6,700 426,600 ;102,600
" Vi, HoHe 21 18,700 27,600 6,100 146,440 38,000 236,800
" Tep N 30 M 37,500 21,100 158,700 11,500 34,400 263,200
" Te, NoHe 400" 5,300 24,100 12,000 282,300 48,600 312,300
" VT., M.H. 5 ¢ 17,200 79,900 179,500 212,800 296,700 786,100
" 1a55.,VT., N.H. B H 2,200 214,600 4,300 146,100 141,400 553,200
" Mass. 7 " 1,087,300 484,900 1,062,500 623,600 117,300 3,976,100
" Mass. & ™ 3,527,200 61,700 3,545,500 538,600 171,600 7,344,100
" cowil, 9 " 47,500 36,200 198,500 38,300 7,500 324,400
" UOKN. 10 " 3,372,400 313,800 5,854,300 7%0,500 108,800 10,419,800
TaTAL FOR CONN. RIVER 8,157,000 1,287,300 11,827,200 2,770,800 1,041,300 24,883,600
THISUTARY STRCAMS
Passumesic V7. 1a 127 8,400 13,000 25,000 47,000 63,000 168,400
" yr. 18 " 110,800 19,000 24,500 145,000 86,000 379,300
" V. 1g " 51,300 5,100 85,700 123,000 80,000 355,100
" (Moose) yr. 1o " 3,100 2,500 5,000 12,000 16,000 38,500
STEVEMS Vi 24 " 1,500 - 700 15,000 - 17,200
WELLD VT. 34 56,300 4,200 30,000 435,300 87,300 233,100
AMMCHOOSUC N.H. 44 3,400 9,000 30,600 22,000 3,000 63,000
" N.H. 4n 18,000 25,400 203,000 31,100 14,900 109,400
" HuH. 4% " 30,800 - - 15,000 6,100 51,800
" MoHa 4y 1,400 1,400 2,800 3,500 - 14,100
WhETS VT. 5, " - BCO 1,000 2,000 - 3,800
WHITE YT. Ta M 5,100 21,800 - 55,200 1,000 83,100
" ¥7. T " 2,700 - - 5,000 7,000 14,700
" Vr. 7¢ " 4,000 - - 30,000 - 34,000
" V1. Ts ¥ 25,700 20,500 - 33,000 - 78,200
" V1. Te * 14,000 - 137,600 - - 147,600
" yT. v - 70D 3,000 - 1,700 5,4C0
1] VT. Tw M - - - - - -
" VT, Tx 2,200 - - 7,200 - 2,400
" V.o 7y " 8,200 18,800 - 33,000 - 60,000
MASCOMA N.H. Ba *36 aoe - 260 400 1,300 2,200
" N.H. 88 36,400 1,100 7,100 100 500 40,260
OTTAUQUECHEE VT. 9w '38 1,500 1,700 83,000 2,000 - 88,200
SUGAR N.H.10a 36 - 300 2,300 200 100 2,300
" fl.H.108 " 4,600 5600 3,300 100 - 8,500
* N.H.10c " 100 - - 1,100 - 1,200
" NatbalOw 100 1,700 500 1,400 1,400 5,700
BLACK yt. 114 '38 86,300 5,500 14,200 10,000 - 116,600
" V1. 11a O - 4,200 - - - 4,200
" Vr. Tic " 16,100 2,600 18,300 - - 37,000
SAXKTONS Vi« 124 127 - - - 8,300 - 8,300
WEST VT. 134 '38 300 2,900 1,200 15,000 - 19,400
" Vr. 13y " 37,500 - - 45,000 - 82,500
" Vr. 13z " 800 15,500 1,000 15,000 - 32,300
AsHucLot HeH. 144 ® 2,400 100 - 3,300 - 5,800
" N.H. 148 M 98,400 13,000 97,000 3,700 21,000 233,100
" N.H. 14¢ " 54,800 31,900 64,400 3,500 G,500 161,100
" N.H. 14 700 - 18,700 9,500 1,200 30,100
" M.H. 14 " 500 1,160 500 700 - 2,800
" M.H. 14x " 6,000 1,700 11,900 14,500 - 34,100
MILLERS Miss. 15¢ " 18,600 9,000 58,000 36,300 12,800 135,500
" Miss. 15 " 2,100 - 67,300 11,000 24,800 105,000
" Mr§S. 15gf 467,300 24,760 442,700 41,800 70,100 1,046,800
" Mass. 15u* ® 1,500 800 113,100 41,600 527,400 684,400
" MAass. 150 " 100 600 - 3,900 - 4,600
" v MrSS. 15F - - - 3,000 - 3,000
" Mass. 15x " 38,000 4,500 201,700 24,500 165,200 431,900



TABLE 1Y (CouTinven)

YEAH F
RIVES ZUNE MAX. URBAN RURAL JAUUSTH AL HIGHWAY  HAILRGAU TUTAL
- = orew T o
DEERFIELD Mass. 1By 38 21,300 14,400 132,200 23,100 88,500 280,500
" Mass. 1By " 52,800 53,400 50,100 7,400 19,660 183,300
" HASSW,VT. 16w ¥ 2,700 100 2,700 20,000 - 25,500
" MESS,VT. 16x " 54,100 1,900 21,800 70,90C - 227,700
" V1. 16y " - - 7,300 3,600 - 16,900
" V1. 162 ¥ 68,000 - - G0,500 - 126,500
CHICOPEE MASS. 224 M - - 1,300 - 1,000 7,300
B MAss. 223 341,300 50,900 785,200 59,000 38,500 1,293,900
" Miss. 174 " - 3,000 15,800 - - 15,800
i Muss. 214 19,800 14,300 4,100 7,000 15,560 60,8500
" Miss. 21p 38,400 11,400 101,200 31,100 15,260 147,300
" Miss. 78 o T72_ 100 13,800 342,200 35,4400 RIS RN 543,504
WESTFICLD Mass, 18x 1,700 400 1,600 1,300 e G,000
" Mass., 18p " 117,300 8,700 224,600 33,100 12,00 396,700
" Mass, 18c ® 10,600 i0, 800 1,200 21,500 1,100 45,200
" Miss. 18y 0 §,100 1,700 3,000 71,000 - 81,800
" Mais, 18w " 26,600 1,600 35,100 9,800 9,500 82,600
" Mass. 13x " 600 409 - 18,450 - 19,400
FARMINGTON Miss, 150 ™ 10,000 - 100 20,400 - 31,100
" COlN. 19y " 50,600 14,000 107,200 53,300 200 225,300
" GOEN, 194 Y 70,000 17,600 33,600 98,500 23,000 297,700
" CONN,. 1Qx ® at,en0 323,200 13,800 600 7,300 377,400
" gony. 18y 63,400 1,409 6,400 25,500 3,000 104,700
TOTAL FOR TRIRUTARY STREAMS 2,395,900 906,600 3,527,400 1,867,100 1,442,400 9,939,400

GRAMY TCTAL

10,552,990 2,193,900

5,154,600 4,437,900

2,403,700 34,823,000

* {HCLUDES RESIDERTIAL, UOMMERCIAL, AND PUBLIC.
x| KCLUDES UTILITY.
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be Amusl indivect losses were conputed es a percents e of
the direct losses, s cdeterminec from detalled studies in typical areas
by methods of sanpling anc rational analysis. The nercentnres for the
individual reaches varied froa 115% for industriesl nrecs +o 20 for rural
ereas., Indirect losses, which include losses of business rnd vezes, costs
of relief, and siriler losses both within anc yrithout the fleed ares, are
more thoroughly covered in Section 2 of the Appendix,

¢, LCeprecistion vhich result from decrern es in the

value and wtility of proporty, caused by recent floods, vere hased unon
comnerison of true sales, reductions in assersmenis, nn»d op'nions of

bankers, reacl estate operttors, owmers, tenarts, sno cthror qualifled in-

dividunls, Real estate coffected by these floo’s hed o volie of anprovia

metely 393,133,000 before 17%G, vheu only nermal floods hod Leen sx-

perienced throughout much ol the crew, hs o result of the 1795 ond 1333
floods, reel rstote valucs, vhich reflect property utillizotion ond desira-
bility, have been depressed cpproxizstely 50%,733,000 excluding thie cup-
italized volue of cnnunl direet and indireet losses. wiihovt protective
worlts on svercge recoverahle renl estote loss of ot lercst one-helf this

comourt vWill remelirn s an cnnucl loss of Y parcent to property ovrmers ond

2 percent to communitlies., The privote property subiecet to o fleood h ving

o 0.1 perecent chonece of occurrence, vwithin the drnope zones, renresents
o totol velue of approsinctely 551V3,150,000, recl estnte ond persencl

property, There is rn o fditiencl 477,831,000 of roilrond, ub

putlie property 2ffccted. Veluw tion of proporty nd other reluted detn

TrT
AR T B

ore surmiorized in Trile

(Tekle II7 on prrec 23 0nd 23)

)
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CCNNECTTUUT RIVER WATERSHEL

TAOLD Tt

YALUAT

IUN DATA

-

h wh er ee 44 B2

2

TCTAL ¢
PCPUATION &

PRE-FLOCU VALUATICN
RZAL & PERSCHAL PROPERTY

EX{STING ¢

.
H
-
H

DEPREC tA- HICREASE OF

ITION OF REaLAMD VALUE

RyVER $ZONE: STATE 1830 s e : , YESTATE FhioM:  WETH
s T LENSUS : TCTAL H MAX UM POFLOORS OF tFROTECTICH
: : ASSCSSEy . FLOOD AREAws | FLUORS OF
: : 2 : 11336 2. 1938+
COHRECTICUT P UmTiVT.-NLH. e 7,102:4%  15,711,827:% 1,364,000 :§ 5,700:5 0
f : U=2:VT.-NJH.r  8,728:  11,185,620: 1,044,000 : 5,500: 0
" : C=3iVr.=M.H.: 10,8871: 10,68%,345: 4,895,000 127,100: 0
" =47 .=l Ha 6,150: 10,662,440 3,418,000 4,500: 0
" ¢ C-5:VT.~N.H.: 15,780:  20,324,815: 8,080,000 :  195,700: 0
" 1 C=G:VT.=N.H.e : g . : H
. & Mass. s 3,505= 3,891,88J: 536,000 . 4,100: )
" : C-T: Mass. + 132,630 191,200,104 66,328,000 « 6,500,000: 828,000
" : C=8: Mass. 3 216,94B:  397,231,774: 204,607,700 1 32,857,000: 2,754,000
i t L=8: yokN. ¢ 30,638: 44,648,075 18,144,000 3 430,000 122,000
" 10-108 Coun. & 250,264:  484,103,339: 267,983,00u : 36,210,000: 8,126,000
To 4L FOR COHNEC—§ . s i T T o : :
F1euT RIVER s . 604,024 1,189,64,916, 575,35¢, | 78,339,600, 11,830,000
PassuMPSIC t tepr VT, 3 3003 861,000 331,000 0z 0
" s 1-m: w1, 6,671 5,850,133 3,548,000 127,500 0
" s l=gr VT, 3 5,094: 4,32.,016¢ 1,996,000 : 68,000 D
" $leDr VT. 3 2,234 1,598,673: 583,000 6 0
3 : H H : : 5
STEVENS t 2Z=ar VT, s 2601 256,000 154,000 : 0 : G
! : 3 : : :
WELLS $ 3=a1 VT, 2 1,869; 1,15%,648: 891,000 : 34, H 0
: : : : : H :
AMMOROOSUC : 4-a2 NJH. @ 5,580: 8,702,481 1,718,000 0 : 0
" t 483 N.H. @ 2,2T4: 3,152,412: 1,002,000 : 14,0001 42,000
" : =Xt NJHe : 14,2778 1,499,475 942,000 : 0 H 0
" todev: MOH. 2 6541 1,143,316 372,060 : 0 i 0
WAILTS t B-ar T : 370: 331,000 208,000 3,100 0
: t : s : H :
WHITE RIVER HENET SIS N 2,110: 1,35%,788: 216,000 3,400: 0
" " : Tepr VT. 1 1,491 848,731 39,000 : 0 0
" " t T-ce VI, @ g10: 1,048,281, 184,000 ¢ 2,600 0
" " s T-p: VT. o+ 1,837 1,745,000: 570,000 11,900: 0
" " s T-E: VT o+ 1,325 1,625,000: 200,000 9 s 0
" u : T-¥: VT. ot §32: 772,6401 264,000 4,800: 0
" " t T=Wr VT, 3 0 0: 0 H 0 0
" 1 ' 7*‘“- VT, . 2,504; 1,474,00@: 435,000 H 3,?00: ]
o 7oy yr. o+ 2,048, 1,286,600, 479,000 ; (. 0
MascoMaA ¢ 8-ar N.He @ 2,115: 1,115,5%20; 586,000 : 4,400; 0
" : 8-B: N.H. @ 8,400: 7,716,128: 2,784,000 : 43,0001 0
UTTAUQUECHEE t 9-wr VT, t 8,500: 3,438,778 1,889,000 : 27,0500 0
: : : ! : : H
SUGAR 10~ N.H. ¢ 7,838 +,608,470: 63,000 0 0
" :10-8: N.H. :  9,877:  11,183,480: 7,174,000 : 0 e 39,0600
" $10-61 N.H. 906: 637,009 45,000 0 0
" 210-w: N.H. 8 9,531 6,752,050 1,547,000 : 3,600¢ ]
dLACK ttl-ar YT : -t 2,600,210 2,637,000 1 11,000 -
" 11 1-p; VT : 0 0 : 201,000 6,200 0
" t1i=C1 V7. H 4,443 8,404,052; 3,733,000 ; 124,000: 0
: H : : : : :
SAXTONS $12-02 VT, - H 10,725,688 575,000 3 0 0
WEST 13-4 V7. 1,832: 1,553,850: 185,000 ¢ 0 = Y
" 113~y V1. @ - H 833,200 443,000 23,400: |
i t13-2: yr. & -t 1,211,100; 374,000 : 0 o
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O TABLE 11} (cowtiiuen)

LI : T OPHE-FLOGU VALUATION #EXISTING -
TOTAL . HEDRFL INCREASL OF
: : : ! RLAL & PERSUMAL PRQPERTY ¢ DEPREUGLA= 3 00 =0
RIVER :Z0NE: STATE :Foﬂf;ﬁ;*ON: ’ . TION OF HEAL:L“N3I¥ELUE
: t I : TOTAL T MAXIMUM $LSTATE FROM: S
L ; CENSUS o 5SPSSED ¢ FLOOD AREAs» @ FLOOUS UF sPRCTECTION
A H : H H 31936 &1038w; |
ASHUELDT tid-as HaHe 3 2,147:% 794,000:4 525,000:% 29,900 0
" iia-Bs NeHe & 11,B47: 17,066,504 14,186,000 100,000 86,000
i 114=0: NJH. 3,795 4,085,508 1,123,000 0 H 0
" s14-T; N.H. 1,857 4,890,985 1,532,000 0 s ]
" si4-M3 N.He 3 53: 122,182 112,000: 8,000 0
" s14-x: N.H. @ 2,020 2,167,308: 499,000 25,1007y 0
MILLERS $15~ct Mass, @ 6,202: 9,141,929: 2,126,000 154,300 0
" :15-6: MaSS. 6,094 11,274,710 6,543,000 108,500: ]
" :15-6% Mans. 3 10,628 18,877,000 15,2890,000; 716,0002 0
" $15-H's Mass.e 3 630: 5,165,840t 4,081,000 194,000 0
" +15-D1 MaSSa. ¢ 5,004 0 @ 22,000 0 » 0
" +1h-F: MASS. 1,050 0 0 H 0 0
" 115-x1 Mass. 1 4,019: 5,189,520: 1,188,000: 74,3002 0
: 5 H H : ! :
CERFICLD 116-u: Mass. 1,704 3,493,716 1,303,000 o 0
" 116-¥: MisS. 1 2,065 6,117,845 2,765,000: 0 0
" 1 16=wiVTAMass, s 15,782 30,170,335 72,000: ¢ H 0
L $16-Xx:VT.&MASS:  4,107T: 5,755,348: 1,347,000: 26,800 )
" t16-v: VT, : 1,100: 928,624: 135,000: 0 : O
" :16-2: VT. :  8,800: 2,916,494 716,000: 12,700: 0
UHICOPCE 12283 MisSe 351 515,300 330,000: 0 0
" :22-83 Mass., ¢ 10,351: 15,562,400; 13,698,060 326,000 569,000
" 17-4: Mass. s 3,283: 4,365,000: 915,000 ¢ : 0
" 121-a3 MAss. g 7,028 8,722,000, 569,000: 9,T00: 0
" r2l-8: MASS. 9,044 20,109,000 2,314,000: G a
" s17-8: Mass. 3 29,351 74,025,000 33,594,000: §17,000- 237,000
WESTFICLD :18-A: Mass. : 703: 527,170: 165,000 o 0
" +18-8: Mass. : 1,552 30,338,687 22,795,000: 378,000; 252,000
" 118-Cc: MASS. 35,306z 20,244,430 525,000+ ¢ : 0
" $13=v1 Mass. 1,005 1,257,938 153,000: 100 0
" 118-w: Miss. & 3,245: 3,466,615 1,308,000; 0,800 0
" $13-x: Mass. : - 94,100 16,000: 6 0
H : ' : : : :
FarMincTON 19—y MAsSS. ¢ 612: 402,165 116,000 0 0
" 118=v:  UORN. 3,391 5,466,552 2,176,000+ 0z o
" 10-ws CONia 3 8,027: 12,270,645: 3,040,000: 71,000; ¢
o +19-x: Conn. ¢ 19,204:  24,755,563: 2,919,000  179,000: 0
" 119-v7  Conn. 1 8,371 158,215,387 6,442,000 362,800; 0
3 : : ! : : :
THIRYTARY TOTAL @ : T 345 ,4481  060,004,158: 187,185,000z 5,305,; 1 1s221,000
ToTet REAL & PER=-: H ; ; ; v e - ; ;
SCHAL PROPERTY : : : g TGS !
TrX EXEMPT PROPEA- : : : H ; H
TY AFFECTED {Pug-: 3 : : : 57,551,000 :
LIE & Highway) 2 : : : : : :
HAILROAD FROFPERTY: H ) H ; ; :
AFFieTED (ArPROX-: : : : 20,330,000:
IMATE) : : : : : : :
TCTALS P ‘1,030,267 141,657,924 ,074 3 §00,.31, 77083,730,. . 1413,05%,000

* [EXCLUSIVE OF DIRECT AND IDIRECT LOSSES.,
v AREA FLOODED BY FLOGD HAYING D% PERGENT CHANCE OF OCCURRENGE.

INCLUDES SOME EFFECT OF 1027 FrLoOD.



16, FLOQD PROTECTION BENEFITS. = A substantial portion of potential

flood losses can be prevented by construction of fleood control works,

The amount of such losses prevented represents savings, and these, to-
gether with the increases in property values that result from the as~
surence of protection, determine benefits which form the economic justifi-
cation for protective works. Averare annual direct benefits are the
annual direct losses prevented, They were computed as the differcnce in
direct losses under present conditions and under conditions as modified
by proposed protective works. Indirect benefits were computed in a
similar manner, Benefits from incrsaeses in pnroperty value are based upon
(1) restoring the depreciated velue of resl estete to its former level
and (2) inereasing or cnhancing the value of land, where development hes
been retarded by floods, to & level commensuratec with its natural utility
when unaffected by floods, Restoration benefits accrue, from recovery of
depreciation losses, &s a result of any complete protection which will
eliminate the devressing influences that caused the recent decline and
threaten the future of the property., Annusl restoration benefits were
computed from depreciation losses in proportion to the wvalue of preperty
receiving complete protection. DNesides restoring tiwe value of land and
buildings te the level which existed prior to the recent extracrdinary
floods, complete protection will permit more productive use of certain
partially developed lands, and as a result their value will be further
incresased, Annual enhancement benefits were computed from conservative
estinates of the net inerease in land wvelue, assusing an average return
of b percent throughout the life of the protective works, Determineble
benefits are described in further detail in Section 2 of the Appendix,
and they are summarized in paresgraph ), for the recommended plan of pro-
tection. Population in the Comnecticut River Valley hes increased ap-

proximately 62 percent in the last thirty years. The further normel



development of the flood plain will result 1 an inereasc in future
direct and indirecct losses prevented whicli will amount to at least 13,6
percent at the middle of the assumed DU-yoar lile of the protective
works, This inerense was estimated from projection of present trends of
population and veluation in the principal cities and towms of the water-
shed, makinr allowance for the decline in the birth rate, and immigration,
and various chanpes in economic and other conditions. OQther important
benefits will result from the prevention of innumersble losses which have
not and cannot be eveluated, Loss of life is am importunt one of these,
for there have been 28 lives lost in the three recent floods, and many
more in earlier floods, There are anlso serious adverse effects upon the
lives and security of people and comuunities concorned, such as mental

and physical strain, hardship, inconvenience, snd impeirment of public
health, that arc¢ of outstanding importence owing to recont flood expericnces.
These elements of wwcertainty determine the utilization, desirability, and
future growtl: of the arcs and form sn additional justification for pro-

tective works in an ares as important as the Comnecticut kiver Basin,
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V. IMPROVEITIT DESILE

17, PUBLIC HEARINGS. = Five public hearings were held in different
sections of the Connecticut River Basin in connection with this report.
The Jocales, the dates of, and the portions of the Basin covered by these

hearings were:

Covering portion

Locale Date of basin in

Athol, Mess, December 20, 1938 Mzssachuseltts east of
the Conuecticut River

Springfield, Mass., January 9, 1939 Massachusetts west of
the Connecticut River

Har+tford, Conn, Jenuary 11, 1957 Connecticut

Bellovws Falls, Vi, Januery 17, 1939 Vermont

Keene, . H, January 18, 1959 Vew Hempshire

Approximately 500 people attended these hearings, representing most of
the affected cities, towns, and industries. Various state and raillrosad
officials wera also present, Records of these hearings are attached as
inclosures to this report. As a result of lhese hearings it appsared thatl,

B The recurrence of disestrous loods has resulted in untold
suffering snd distress, and hes seriously jeopardized the continued in-
dustrial livelihood of many areas,

e The need and desire for flond control is urgent.

ce  Reasonable cooperation by local agenecies 1s probeble,

18. PROTECTION. - The improvement desired is that which will provide
protection ageinst repeated inundestions of homes, lands, industries, and
utilities, with their attendent loss of life, direct damapge, disruption of
normal activities, loss of employment, additional expense, depression in
values, and threat to communel stability end social security. As the
losses over a long period of time have been widely spread throughout the

valley, somewhat in proportion to industrial and social development, the



protective works should provide profection to all parts of the valley 1o
the extent nracticable and justified,

19, MEASURES ADVOCATED. ~ The larger, thickly populated, highly

developed, and highly industrislized centers have looked first to levees
and desire the complete protection afferded by them. The enlergpement of
the channels of the main river and some tributaries has been advecated at
several localities where narrows or other obstructions exist. A channel
imnrovement between Fiddletovn and Hartford to henefit Mirtford and
vicinity on the main river has been suggested. The constructiorn of

3]

reserveoirs to detain Clood waters in the upner resches of the valley and
relense them in such & manner as to reiuce substsntially flood flows and
stares wes also advogated., A balanced and interrelated system of reser-
volrs and levees or other types of local works was indiceated as necessary
for the basin as e whole, and the proper basis for a comprehensive plen
of flood control,.

20, POWER, - No urgent need for additional power gencrating Tacili-
ties in the Connecticut Valley at the present time wons brourht out in
connection with this investiration. Storspge fo increase river flow
durinyg dry sessons would provide substantial bensfits, and has been con-
sidcred,

2L, COVSERVATION FOR RECREATLON AND WILD LIFE. - Local interests

)

have stated that water arees for recrestion have a hiph value, and heve
requested the provision of storage for this nurpose at some flood con-
trol damsg. MNo urrent need exists for added facilities to benefit wild
life, and no request for such consideration has bzen made,

22,  POLLUTIOQN ARATEMENT. = Recent years have geen rarid strides in

pollution abztement in the Connecticut River Watershed. Use of many of
the gtreams for public water supply, however, must await further im-

provements, The states recognize the Connecticut River and tributaries
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as recreational assets, proportional in value to their eclcanliness,
While pollution has but rarely created nuisance conditions, the amount
of untreated wasies still being discherpged i1s detrimental to such recre-
ational uses as bosting, camping, and fishing, and reuders the waters
dangerous Ior drinking and bathing purposes. Nged for betterment is
shown by the widespread use of tThe streaus for bathinr dospite health
departuaent bsns, Improvenmernts in the guality of the waters due %o the
operotion of newly-installed treatment planis are evidenced by a lossen-
ing of comnlaints and by the pgradual return of the once-famous shade
fishing industry to the lower Connscticut Valley, In the recrestional
areas of the northiern nortion of the wateislhed, conplete elimination of
pollution iz desired. Sewage-disposal plants now operating or under con-
struction penerally oravide for only partial purification of wastes.
It is desired by the state health departments that eventually complete
reatment be riven and provisions for the necessary additional equipment
are being included in plans for worls now in process. Sectlion 2 of the
Appendin describes the general sanitery conditions slony the various
stresms in the Conneciicut River Watershed; lists fthe sources, types,
and quantities of polluting substences; and outlines tlie reredial measures

now in operation, under construction, or contrmplated,



VI. SURVEYS

2%. PROFILES. - The elevation of high-water marks for the f{lood
of September 1938 were determined for all the principel tributeries
south of rnd including the ™est snd Ashuelot Rivers, snd on the main
river south of Windsor, Vermont, A low-weifer orofile of the Deerfield
River and its principel! tributaries wes determmined to supplement the
profiles which hnd been determined in connection with prior reports.
The prefiles and high-water merks for the main river ere shown on Pletcs
Nos. 117 to 119 inclusive, Seotion 8 of the ’rppendix, and for all the
principal tributaries on Plates Nos. 120 to 132 inclusive, Section 8 of
the Appendix.

2Ly, SURFACE INVESTIGATIONS. - Twelve potentisl dsm and reservoir

sites were corsidered in addition to the lerge number of sites studied

in connection with prior reperts. Sites included in House Document Wo,
U555 were restudied. Plane table surveys of eleven of these sites were
made on o scele of cither 1:1200 or 1.:2000, with vertical intervels of
five fect. "here nccessery, the reservoir aress were cross-sectioned,
with strdie treverse control, to sumplement existing relieblc topogrephic
dete on these erers. Reservelr srea sections were plso teken et the
Cleremont site. Surveys for the Boarre Falls site in the hesdweters of

the Chicopee River, including certrin geologicel investipetions and hydro-
logicel dets, were furnished by the Mctropoliton District Water Supply
Commission of the Commonweelth of Massachusetts. Plone teble surveys were
rlso made rt eight loeslities where locel protection work was considered
most likely to be justified, During 1936 snd 1937, by srrengement with the
Air Corps, U, 8. Army, rirplene photogreohs were mrde of 2% prospective
reservoir ereas in the Connecticut Vatershed and of the mein valley cof the
Connecticut River from its mouth to Hertford, Comnecticut, all et &n ap-

proximate scele of 1:10,000. Similerly, airplene photogrephewere mede in 1939,
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covering larpe additional erecs in the Comnecticul Wateraled, including
many other prospective reservolr areas, at an apnroitimate scale of 1:12,000.
Theze latter pholosraniis are not yet availeble for use, as the lahorutory
work of developing and printing the negatives hes not bteen completed by

the Air Corwns,

25, §§§§p§£§g§m£EXE§TIGATIOHS. - Geolopic investipgations, inecluding
horings, test pits, electrical selsmopraph, and reconnaissance have been
conducted at numerouns darm and levee gsites since submission of the renort
nrinted as House Document lo. 455, Seventy-Iifth Congress, second session.
Siz doit sites huve been investiguted in detail for desiesn and construc-
tion purnoses, In odeition five other dam sites huave been further in-
vestisated, and exnlorstions heve been completed {or three chaniel in-
provenent projects. Studies of foundation comdiiioms and avallable con-
struetion naterials have been made for levee and flocd wull constructions
located at seven widely separsted cormunities. Preliminoary subsurface
investigations for similar fleod protection have been comnloted at five
other locations, The larre nuwaber of ssumples obtoalued throuph thog:

explorations have boen tested by the District Soils Luboratory,



VIT. PLAN OF I#PROVELENT

Pover

26. EXISTING HYDROTIE CTRIC DEVELOTMINTE, - Thero are 59 active

hydroelectric plants in the Conneeticut River Bacin producing power for
sale, They are listed in Table XXXIT, Sectiorn L} of the Appendix. The
agpregate installed capacity of those plants is about 155,000 kilowatts,
or approximately ftwo-thirds of the total hydrosluctric plant eapocity

of the zone comprising the Now Bngland States, crelusive of lgine, The
iarger pert of the cutput of these hydrodleetric nlonts is controlled by
the New England Power Assoelation and is operctad as o unified systsm
with the larpger stesam plants of Lhis Association end of the Doston
Edison Commanv. About 295,000 kilowntts of the ebhove-mentionad capacity
are locctod at stations on the main stem of the Connceticut River, and
about 99,000 kilowatts ore loeotod on the Doerficld Hiver. Smnllor
plonts and numerous industrial plants are leentoed on uncontrollod tribu-
taries of the Connecticut River. Thore hes been o ponceral incresse in
the power production in the ronc, cexecopt durine the three yeors immediately
following 1929, The most reeort hydrocluctris devilopnents in the zone
arc the Fronk D. Conerford stotiorn, on tue Cornseticut River ot Lower
Fiftoem Mile Pnlle, in the upper Connceticut River Basir, and the PPelndoc
Fulls plant, an cqunlizing plart just bolow 2ho Concrford stotion,  Since
the construstiorn of thosc stations, stenm goenorating enpreity has boeen
installed within the gzon., snd thae construction of an ndditional stoam
gonerating unit of 40,000 kilowntts in Providene:, Rholo Island, is
pending.  Beecausce of the pature of reeont power developments in tho zone,
and cf the nlins Tor additionil ecapcelity in Lthe dmacdicto futurc, thore
is no assurcd nordzet nt orecent for additional powur fron hydrooloctric

stotions.



27, FOSSIBLE FUTURE HYDROFLLCTRIC DEVELOFPLERTS. - The most econom-
ical and easily improved sites for water povwer in the basin have heen
developed, Consideratiocn hrs been given by the Hew Ensland Power Assocla~
tion to the develo ment of a largec hydroelsctric nlant at unper Fifteen
Mile Falls, a few miles above the existing lower Fifteen Mile Falls
plant., The only possible water-powsr sitss on the moin river below the
mouth of the Fassumpsic River that have not been developed arc at
Piermont and Hart Island. There are throe existing plants on the
moin river, nomcly, ot Ryegsate, . 'ilder, and Enficld, that do not have
oquipmont of sufficient oapaciity to utilize additienel flows. Until
these plants ore redoveloped, no anpreciable bonefits to them can bo
realized from futurce storage rescrveirs., On sevoral tributarics of
the Conncoticut River, thorc arc astfrogetive notural sites for the develop-
ment of ncw power stations, but on account of their somparctively small
drainage arcas and wide variation in natural flows, many of thesc sites
will probably ncver be doveloped. Some of them, however, moy bocome
justificd aftcr storage rescrvoirs have beon constructed and the flows
particlly rogulasted. In considering possible future bonofits from up-
strocm storvge, in the following porogreophs, the following developmonts

were included:

Radovelopment
Flent Rivor Licad, foct
Wilder, W. H, Conncoticut 25
Holyoke, Mass, Conncetiout 55
Enficld, Conn. Conncectiout 28
West Dummorston, Vi. West 52



New develonmont

Plent " River Herd, in [eet
Picrment, N. H. Connceticut ‘ 28
Hort Island, N, H, . Connoccticut 26
Sharon, Vt. White 57
West Hartford, Vt. White 5
Hartford, Vt. White 12
Brattlsboro, Vi, Vest. 58

4#dditional data on these plants are given in Table XXXITI, Section I,
of the Appendix,

28, POSSIBLE POWER PLANTS AT FLOOD CONTROL DAMS, - Studies were

made of the feasitility of developing power at each of the flocd control
dam sites, in accordanee with the provisions of Section l; of the i'lood
Control Aect of 19%38{ 1In general, the development of power at flood
control sites is not econcmically feasible., There are many sites in ine
basin physically adaptable to power development which arc not desirable
fer flood control because the storage capacity available is eithcr very
small or prohibitively expensive. In general, an attractive powor site
is one in a stcep scobion of the river wherce a high head may be obtained
without flooding oxcessive land aress in the reservoir, The roguircmont
for flood contrecl is a lergo basin whore a low inexpensive dam will
cnabls the storage of o groat volume of water. It was found thet the
development of power in conjunction with flood contrel storage is
ceonomically fonsible at present ot only three of the flood control
sites considered: Upper Fiftcen File Falls, Now Hampshire; Gaysville,
Vermont; and Williamsville, Vorment., No assurcd market for powcr is
aveilable st present, however, end for this roasson immedicto construction
of dunl-purpose rcscrvoirs at these threce sites is not recommonded. The
doms at Goysville and Williamsvillo ean boe bulit so that thoy may be

raised at o ruburc date to provido facilities for the dovclopment of power
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2% such time as & market develops. In the case of +the Upper Fifteen Mile
Falls dam, it is proposed to build it initially to its ultimate height,
and reserve the entire capacity for flood control until such time as it
is feasible tc install hydroelcetric penerating equipmernt and utilize a
portion of the ecanncity for power. Upon the recommendation 2f the
Federal Power Commission for additioral ecapacity, plans for flood control
dams at Knirhtville, Massachusetts, and Union Villaype, Vermont, have been
altered to provide dums 10 fect hirher thar those reccormended for flood
centrol. The doms will be built to +this higher elevation, and, 2t such
time as is feasible, the increment of canncity thus provided will be
utilized for power development. In further compliance with recomnendoe
tions of the Feder=zl Power Commissior, designs for the Tully dnm have been
nltered to permit of fubure raising of the dam, in order to mnke possible
power generation in cddition to flood control. Pertinent datn for the
Upper Fifteen Mile Falls, Gaysville, sand Williamsville sites, sclected
for ultimate power develeopment, are shovm in Table IV, Tertinont infor-
mation regardine the possible development of power at 2ll of the flood
control sites is given in Table XXXIV, Scction L, of the Apnendix. The
cost of storage shovm chargoasble to powor is only tho oxtra cost of
providing the inercased reservoir copneity nceessary, and in every case
is less thon the cost prorated on tho bhusis of storage capacity. FPowor
valucs of %12.50 por xilowntt for peaking capacity, ot the site, ond 1.5
mills per kilowntt-hour for cenorgy output were used. A load factor of

25 porcent was assumed. Benofits to oxisting downstresin power plonts,
which would be derived from the usable storage at cach nower site studicd,

were crodited to onch sito.
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TABLE IV

PERTINENT DATA - CO:BINED FLOCD CONTROL AND POWER RESERVOIRS

——

Unper Williams-
Reservoir Fifteen Gaysville ville
Yile Falls

Drainage area in square miles 1,626 226 L00
Flood control eanacity:

Inches 2.0 7.0 7.0

Acre-foet 260,000 8ly, 30 150,000
Power canascity:

Inches 2.5 3,3 1.8

here-~fret 216,000 110,000 103,000
Total capacity:

Inches 5.5 10,3 11,8

Lere-foct L76,000 12,300 253,000
Maximum power pool clevation in

feot above mean scn lovel 806 767 L&0
Spillway crest cluvetion in foeot

above meon scn lovel 8ol gLy 509
Arca of moximum peéwcr pool in acrcs 3,00 1,090 2,330
hrea ef reservoir at spillway

crest in acres 12,800 2,20 z,8n"
Averapge power head in feet 150 170 114
finimun regulated flow in cubile

feet per sccond 1,290 170 280
Installed capacity in kilowatts 125,000 8,000 9,000
Averape annual energy output in

kilowatt-hours 256,000,000 32,200,000 35,000,000
Cost of flood control:

Total $10,590,000 4l;,080,000 55,960,000

jnnual 563,000 22,900 308,600
Cost of power storage increment:

Totel L, 2,5,000 1,225,000 1,772,000

Annual 201,000 70,000 105,000
Cost of power installation:

Total 9,L80,000 1,300,000 645,000

fnnual 75%,000 87,700 55,500
Total cost chargeable to power:

Total 13,725,000 2,525,000 2,L20,000

Annusl 951,000 157,700 160, 300
Anmual value of penking capacity 1,946,500 147,800 166,000

and output at site
Annual benefit to existing downstream 2L, R 26,800 18,900

plants
Total annual power velue ", 150,800 174,600 181,900



Conservation for ‘ower

29, EXISTING STORACE DEVELOFMEHTS, ~ There is a large amount of

storage capacity now available upstream fromthe major hydrcelectrid¢
developments in the Connecticut River Basin, The prineipal storage

in the headwaters of the Comnecticut River is at the upver Connecticut
Lakes and the Pittsburg Rescrvoir. Thereesre also 33,000 acre-feet of
usable storage at the Lover Fifteen ¥ile Falls dovelopment. Storage
cexists on the upper Deerfiocld River at Somerset and Harriman Reserveirs,
Otncr storage in the watershed is in lessor amounts cor is roseorved for

municipal wator supply. Exlsting storage within the basin is given in

Table V.
TABLE V., EXISTING STORAGE RESERVOIRS
: : Drainage :
Reservoir H River : aroa, : Storogoe,
: i Squarc miles :Acro-foot
Uprer Connocticut Lekes : Connceticut : 83 : 88,300
Pittsburg : do : 90 net 0 96,500
Lower Fiftoen Mile Falls : do : 1178 net : 33,060
Grafton Pond, Goose Pond, : Mascoma : 153 H 28,800
Crystal and Mascoma Lakces : : :
Sunapee Loke : Sugar : 5 : 19,800
Somcrset ond Horrimon : Doerficld : 18l : 178,000
Quekhin ¢ Swift and Viere : 186 :1,273,- &
: {Chicopce) H :
Cobble Mountoin : Wostficld : L5 : 70,000
Otis, Compensation, Nepoug, : Farmington : 112 : 148,600
and Barkhamsted : P i,
Total : ; 2375 :1,276,8

Tho oxisting power developments heve pondapge in various cmounts, but
their offect upon flood flows coomot be cstablished, The roscrvoirs

on the Mascomn and the Sugsr Rivers arc natural lakes of relatively
smr1l ecpoeity, and are of bubt little valuc for regulating or increas-
ing the low-woator flow below the reservoirs, The Swift, Wostficld, and
Fermington River rescrvoirs are primarily for wotoer supply, ond ore

of no material benefit to any woter powers, The upper Coanceticut
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Lekes rescrvolrs were constructed ond ocre oporatod by zsrivote intorests
for the bencfit of the powor plents on the Comnceticut River., During the
dry scosons of the yoor the low-wantor flow is inercased by their stornge
about A00 cubic foct per sceond. The Pittsburg rcosorvoir is cstimcted

to increasc minimum flows in the Connceticut River by 700 cubie fuct por
sceond, The Horriman and Somersct Rescrvoirs, on the Deerfidtd River,
vhich wore constriucted and are eporated by the Now Englond rovoer igso-
ciction, inercrsc the low-wotur flows of the Deoorfiocld River rnd of

the Conncetieut River bolow Groenficld by varying amounts up to 600 cubie
foet por sccond.

30, POSSIBLE COHSERVATION STCORAGE AT FLOOD CONTROL DAMS, - All

of the flood control sites investigoted in doteil weore studicd to aseocr-
tain the bonefits to bo derived from additional conscrvotion storage
capacity, both on the bosis of cxisting dovmstrcom utilizetion cnd
possible fubure development, In cecordrncce with oxisting law, local
interests ey obtain eonsorvation sterage ot floed control coms by poying
the vxtre costs invoelved in providing the additionsl storvpge, Existing
storcge, as listed in Teble V, yiclds substinticl boncfits to oxisting
nover dovelopmonbs, notably on the Comnceticut ond Pocrficld Rivoers,
Initin)l wnits of conscrvation storago produec the grontest bonefit, rnd
subscauont inerumonts do not have tho same high velus, In conubing the
bonefits o bo ercdited and the costs to bo chorged to conscrvetion
storcge ot fleed control sites, libercl assuaptions werce mode to show
maximum boencfits to consorvation storage. It was cssumcd thrt inercascs
of minimum dischorgs could be utilizcd ot «ll utility plents ot 2 lotd
foetor of 25 porcent, ond thot inerocosed porling ecopocity thus mode
possible would hove o volue of %6 per kilowatt. In overy cosc involved,
thoe reclization of additional peclting copncity would roguire the instal-

lotion of cdditionol gencerating capacity ot cxisting stations, Additional

- 13 -



output ot cxisting uvtility plants, derived from stored wietor, was cvalu-
cted at 1,5 mills per kilowabt-hour. Onco-a-yoar use of 100 nareont of
the stored woter wrs wssumcd, The cest of tho storage shownm chorponble
to powor is only thc oxtrs cost of providing the inercioscd rescrveir
ecapelty nceessnry, snd is in every ensc less thon the cost prorsted on
the basis of storage ecopocity. Doto concerning the possible voalue of
conscrvation storege ot oll flood control sitos oro given in Tablo

XXXV, Scction l, of the Avpendix,

a, Storage justifiod for lmmodicte developmont. - On tho

basis of bonefits to exlsting wotcer power develomments, consorvation
storcge in cddition to flood control storcrc is cconomicclly justificd
ot throe sites; Vest Concen, Now liciapshire; Ludlow, Vormont:; ond
Vietory, Vermaont, Fertinent inforrmction cbout theso proposed doms and
reservoirs is given in Table VI, Consorvation storcge copacitics ot
Weost Crncan cnd Tudlow are limited by physical foaturcs, and ot Victory

by considaration of normsl rum-ofl conditions,

b. Storage justified for future development. - Conservation

storage in addition to flood control storege will be justified at South
Branch, Vermont, at such time as possiblz future power installations within
the basin are constructed, ZIecouse the benefits to existing plants are

not sufficient to justify the construction of the storare at the present
time, and since the future construction of addition=l powor stations is
uncertain, additional storage at this silc is not rccommended at this

time. The plans for the flood conmtrol den, rowcver, have been aeltercd

in such fashion as ‘o permit of cvonbual fubturc raising of the da.w when
additional powcr installotions wolie it atireactive to de so. Table VI

givos portinent deto for this sitce. Tho foasible conscervation storage

capacity ot the sito is limited by physical foaturcs.



TABLE VI
POVER COMSERVATICI STORAGE

Reservoir Victory W. Canaan Ludiow So. Branch

Demege ares in

square miles 66 30 56 L5
"lood control capecity:

Inches 8.0 S 5.0 740

Acre-feet 23,200 31,100 23,700 16,300
Tonservatlion capucity:

Inches 15,0 bt 10,0 10,0

Acre~feet ba, 800 19,400 30,100 2i,200
Total Capacity:

Inches 2%..0 12,5 13,0 17.0

Acre-fent 51,000 53,500 Gl 000 41,000
Conservation pool level

in feet above mean

sen level 1,100 250 1,070 26
Spillway crest eleva-

tion in feet above

mean sea level 1,175 710 1,000 shl
Area of conservation

pool in acres 2,300 1,220 1,200 700
Area of reservoir at

spillway crest in scres 2,330 1.6%0 1,500 950

Increase in mininum
flow in cubic feet
per second ok 29 6 53

Averare existing heed
through which uti-

lized in feet 250 280 Avs. -
tverage ultimate head

throuvgh which uti-

lized in feet - - - Los
Increased peaking capecity

in kilowatts 5,200 2,1.L0 5,0 5,320
Incressed annual cutput :

in kilowatt~hours 11,080,000 1,250,000 7,490,000 3,030,000
Total annual wvwlue of

inereased peaking )

capacity end output 513,300 419,000 #1.5,000 7,000
Cost of flood control

Total 1,073,000 2,200,000 1,751,000 1,270,000

Annual 50,100 114,000 27,100 70,600
Cost of osonservition

Total 702,000 2% 006 157,000 342,000

Annual 20,100 17,5300 26,700 73,700
Total cost

Toteal 1,415,000 2,520,000 2,200,000 2,102,000

Annual 30,200 128,100 121,000 109,200



" Conscrvation for Recrcation and Wild Lifo

Zle. RECTIATION, =« The entire watershed of the Connceticut

River is spotted with lalkes and ponds +hich are widely used for
recreation and hove o Lirh volue for this ournoces Thore is no
urgent locel neod for ore facilitics of a similer necurs. Ad-

ditional lrlkes weuld untoubtoedlr brins an ineroment of’ revenue to

n
L

the localiting, derived from iacroased tourist trade, bhut since

existing Tacilitins are sufficient ifor the barsie reeds, the local

4

interests derivine vhe inereased incooe should contribute the ox-

tro cost of providing ony recreotional storame videh thev desire,
This tvpe of lecal wmarticimntion is in nccordance vith existing
law, namoly Scetion U of ™ublic 738, 7hith Conpross (19%6 Wlood
Control ‘ct) as wmonded bw the Set of Julv 19, 1937, ~nd is to be
cnecouraged. State officicls of Masoanchusovbs hoave roruvostoed b 4
LODO acroefioct of cmmzrvotica shorape bo rovided ot Lover Hawo-p
sitc, and 8000 acro-Tout ot Barre Folls site, vitn the wndorstanding
thet Lassachusctts cosww the cost of creir roscorvolr over and ohove
the cost for the solseted flood sontirol copneitw.,  Thor honve shated
that the vrluo o tho odditional storose is worth lo cobimnted

cost to tho stote, bt the’ Cinnl nebion on this must be by the

Stoto Logislatur.. 7 1o VIT rives nortineat dato concerning the
[ B N L

two reservoirs i conscrvotion is nrovidad.

(Teble VII on followin~ nogo)



TARLE VII

CONSLEVATION 3TORAGKE

Reservoir

i

Barre I'alls

Lover Nauketg

Droinage area in square miles

Conservation capacity:
Inches
Acre-fest

Flood control capacity:
Tnches
Acre-feetl

Total capacity:
Inches
Acro-feeat

Conservation peol level in feot
above mean sea levsl

Spillvay creet clevation in fenl
above mean ses level

Conservation nool area in acres

Mean depllh of concervation pool
in feet

Ares ut spillway ercst in acres

Cost of congervation:
Total
Armmunl

Cost of [lecod control:
Total
Annunl

Totzl cost:
Total
Armual

2.6
&, 000

rco

f'. Lty
2L, 300

-
.-l.'uck‘.

ey e
Cailog 0

G020

H50

1,850

%1157,000
1,100

alh, 000
53,000

1,122,000
£31.,100

N7 o=

-—

20

11.7
12,530

1,071.0

L0

1,160

81172, 000
5,000

548,000
310,100

&60, 000
Z3s 400



Additional storare for conscrvabtion may be wrovided ot other sitns,
if loenl interssts reoucct and ooy the cost of tho odiivional stor-

ngo in accordonee with the

2

totute roferrad o in this prrarrash,

42« WIID LIFE. - The meny existing nobural 1lrkes and nonds
nrovido emple haven Tor =11l snceios of wrild 14i7e, nd ne spocial
featurcs for this wrnoss ars orovided at oronoased fleod control
reoservoirs. It is oygncetod thal the [lood control rogorvoirs will
hove n beneficicrl affoet voon ffish 1il., bv provontiuvg the ruth-
less swoeping cut of fis” durin. major [loods. The roletively
quiot woters stored in the flood control roscrveirs will onibhle
the fish to roumoin in the section of river noturnl to thom. In
the casc of cornservrtion storegse pools, those will offsr oro-

teetion for fish in winter, oand obviste the necessity of long

migrotions ol the fish S0 sind doon vator,
- 40 -



Pellution

33, fE_I:].iB_NE‘_C_O“@mI_T_I.O__S_. -~ The Connceticut River "atershed,
os comprrad with othor noarby drainces bosing, is in relotively
good sanisvarv condition 1in the upuer nortion of the watershed in
Mow Hompehire ond Vermont. Vore the strooms oo

of cecommedating the pollutionsl locd heoenuss of the low nepulation

densitics omd tho aummle orportunity for self-purification. In the

Massachusetts and Conncseticut nortions of the wmtorshied, ihoere the
density of populntion is cight times as great, the oroblem is moro
acute, Since the trode wnstos discharged into the wrterinys are
Irom voried industrics mnd oreo geonerslly dilute, the oroblem of
pollution cbatcument in the Comnceticut Rivor Basin resolves it-
sclf chicfly intce the troatient of domostie westes from the
numorous scvered communitics in the lewr watoershed. During the
luot docede thore hos Woen o significant inercosc in the velume

of wastes rocoiving treatment, so thet ot presont over 36 nsrecent
1s trootcdy, Upon completion of sowapge-disposal nlmnts now vro-

vill

[ 5]

posed or under constructleon, icso than half of tho wasthu
romein untreated, Th2 tvo most import-nt devslommonts in tho
abatoment of Connecbicut River poliution -ro (1) the comnletion

of tho troeantment plenbt serving the Fartford I'2tronoliten Seweropge
District, and (2) comstruction oi two disnoscl plints Lo troat
vimstos from the vieinity of Sprin ficld, Masscchusotts, Rofcronce
ta Plate 13 of the fomendix shows that relatively fow of tho
lorgor citics cnd fTowms continue o discharge untrootod sosnge
into the stroams.

3Le POLLUTION D UW:NNT PLANS., - Thore is o croving domand

i ———_—

for complcte eradiceation of pollution on most of the stromms of

the Comnocticut River “/atorshed. Reercational necds of the upper
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wotershed roquirc not onlv thet cetablishment of noer nollution
sourccs bo evoided, at - lso thet oxisting contor inction be on-
tiroely romeved s soon ns nrachticesble.  In othor wwtersheds, stoto
health deoprrtmontes vrould he oowisficd 1f objoctiond®le nuisnnces
could be rwverted throwsh wrovision of ndequeote lo=vater flovw, tut
hore romoval, not acre dilution, of -motus i1s dosireds  In Connce-
tieut, ~hore the Strte later Commission is empoweored to ordor -nd
onforec the conpirvetion of wreontment nlonts vhon needed, the

1

sollution hove beorn remoediod. In lloosnchunoohs,

s}

rracrtost sourecs of

despito loek of on enforcenble statute, civie wrido hrs resultoed in

mrrked improvoments.  Theore cre, hovever, mojor molluticonnl cources
! ] » J :

~ohiim

still in oxistcneo in Wortho~bon, Holwoke, rmd Chicop:c, i

sctte., Plms for thone citics hevoe baeon couwloted, but no scetive

=y
&
1)

pregross in initictinn the nocessery construetion yrosres
token nloea. Yhile re Tormal oeroencnts nave boen omteroed inte
by tho siates concernod, the resulds of thelr coonorotive of lorts
are cvidomt,

A5,  DFVECT 07 FLOCH SOWTROL WISERVOTIRE 0F TR Y POLINTICR, -

e e e B s e B R e e e o e i s g o S <-4

Tho oporcticon of storasc rescrvolrs Tor the nurnoso of reducing
flocd Aischorpes «4ill wrovide vlusblo srmitontion benelits,  More
fully deseribod in the Lependix, Secction 2 en "Pollution”, those
include (1) »rotoction of sow.pe=trontment »lonts, (2) diminution
of pollution lond niclod ur by high flood strpes, (5) scedimontntion
in storeose brsins, (L) rorotion ot outlst struetures, (5) more

of foctive stream flushing, and (£) benefits to rher susplics.
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Regervoeirn

36, §}TES §EEP}§E. - The investigntiorc for this roport were
grontly simplificd by -rovicus studics mude for the revorts
vrinted as Housc Document No. L12, Sevenbty-fourth Concross,

socond scsslon and Houso Documont ilo. L6%, Soventy-fifth Conpgross,
seccond scssion. Thoe lrtter report recomnended o Comwrcheonsive
Pian for flood control that ineluded 20 storage roscrvolirs mnd 10
alternates., This roport nroposes certnin chmges in the Commro-
nonsive Plan occasioncd by the additiontl iaformction scecurcd aos

o result of the flood of Sceptombor 19%8, Further studics wore
mado of the rescrvoirs included in the Conprehensive Ploan of lousc
Document No. LG5, of additioncl roscrvoirs investipnted but not
rocecommended s part of thot Comprechonsive Plon, nnd of o four now
sites, 3omo sitos —ore rojcetod cfter nreliminary invostigotions
revenalad thet doemms ot thise sitoes obviously could net be justi-
fied, or that thoy "rere inferior to cltornate siltzc centrolling

the somo or similar vwctorshed areas. Toble VIIT lists the 55

sites for which more intensive studics veore mados

(Sce Teble VIII orn folloving soge)
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TARLE VIIZ

LIST O SITES STUDIND
(In downstreom order)

Drainape ares
Name of sito Strounm above sitc in

square niles

Uppor Fiftecn File Falis* Connceticut River, Vt., & M. H, 1,626
East Haven Passumpsic River, Vt. 1,8
Lyndonvillex* vassumpsic River, Vta 70
ILyndon Center 1illers Run (Passumpsic River), Vt. L6
Victoryw tioose River (Passumpsic River), Vt. 66
Horvey Lake Stevens Rivor, Vi, “1
Bethlehem Junetion Ammonoosuc River, . H. Q0
Franconia Hemn Branch, Gale Hiver

{Armonoosuc River,;, . 7. 30
fale River Gele River \amomnoosue River), V. H. &6
Suger Hillx Ammonocsue River, ¥, I, h6
Bath Ammonocosue River, J. H, A47
Groton Pond Yiells River, V. 17
South Branch* South Branch {iTaits River), Vt. 15
Union Villapex Ompompanoosuc Ttiver, Vie 135
Gaysville* white River, Vt. Dof
Ayers Brooks Ayers Brook, Third Brunch (Thite R.)Vt. 30
South Randolph# Second Braneh (Tlite Kiver), Vt. 63
South Tunbridgex First Branch (White River), Vt. 107
Centerville White River, Vi, 6092
West Canaan# Mascoma River, M, Ha 80
Hascoma Lake Mascoma River, T, T, 153
Bridgewater Corners Ottauquechee River, Vi, 101
Nerth Hertlends* Cttaugquechee River, Vt. 220
Stooker Pond Stocker Brool, Croydon Branch {Suger

River), H. E. 35
Croydon Croydon Branch (Sugar River), N. E. 55
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TABLE VITI (Cont'd,)

Drainage arce nhove

Vame of site Streom sitc in squorce miles
Cleromont* Susar River, Ne He 245
Ludlovr Black River, Vt. 56
Perkinsville Black River, Vi, 1,2
imsden lorth Bronch (Bleck River), Vt. 27
Horth Springficlds Bloack River, Vte 158
Breockway* “illiams River, Vt. 101
Cambridgeport* Saxtons River, Vi, 58
Holden Cold River, N. Ha 57
The Island Test River, Vi L1
North Lendgrove Orcutt Broolk {(Yest River), Vi. 21
Newfane 'ect River, Vt. 226
Williamsvillex “'est River, Vt. 1,00
Surry Mountpinx Ashuelot River, N. H. 100
Otter Broolks Otter Brook (Ashuelot Tiiver), N. H. L7
Honey Hills Seuth Breneh (Ashuelot River), N. H, 70
Lovrer Yaulkeags Piillers River, Maoss. 20
Lalke jicnomonac Millers River, Masss. 19
Priest Pond Priest Brook (liillers @iver), Masse 19
Hamlet Otter River (Millers River), Masse 37
Birch Hill= liillers River, liass. 175
Tullys Tully River (ifillers River), Mass. 50
Fort Morrisonk North River (Deerfield River), Mass. L8
Shattuckville Horth River (Desrfield River}), Mass. 89
Greenfield Green River (Deerfield River), Mass. 7e
Eesthampton* Manhan River, Mass. 63
Barre Fallsx Ware River (Chieopee River), iasse 57
Therndike “lare River (Chicopee River), liass. 21l
West Brookfield= Queboag River (Chicopee River), lass, 106
Knightvillex Westfield River, Masse 161
Riverton Farmington River, Conun, 130

xIncluded in the Revised Comprehensive Plan.
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Z27. CGENIRAL LOC JIOW OF KRUSERVCIRS, - Fleood domages hrve not

————

been scvore in tho Comncetiart Brsin sbove the mouth of the White
River. Run-off frow this ~ree does, howover, contribute te {lood
vank discharpges on the lovrer mein river. Conscequently, it 1s os-
senticl thoat control bhe wrovidod over oo leorgs on aren as possible.
Tho extensive develovmont of tho mrin river veller nroeluscs the
location of flood control reuservelrs on the mnin stom of the
Connceticut River below Lover Fifteen Idle Prlls. % dmn end ros-
orvoir at the Unver Fifteon Liile Falls site would adecusntely con-
trol the run-off fromthe contiro contributing croo. Run-off from
the aroo belowr the ~mtorshod of the Varmington Rivor hos o
negligivtle offect unon fleod stuges in the mnin vollove Tho sclee=
tion ¢f additionsl sites Jor the flood control roscrvoirs studied
hes beon limited, bSherclores, to tho tribubtarics bobcorn Upper
Fifteoon iile Falls nnd the Fermingten Rivoer, inclusive. n frib-
utarics which are extensivelv developed, sites in the upner rocches

have becn scicelod to rrovide moximum boncfite to communitics nlong
tho tributarics as well oz to voints on the mnin rivore. On thoe
less doveloped tributarices, resgervoirs nre of'ten locented near the
nouths, to cortrol maximum drainape orens for the benefit of dame

reo conbors on the mcin stam.

38, B..SIS OF TWOTVIDULL RESERVOR C/PACITY. ~ The nost

coonomical rescrwolr caimacily for cnch site vwas doetermined os the
cepocity for which the proctost ammual flood-nroteetion henefits
in nroportion fo the crnuel charges are cbinined, oxecopt that o
minimum storage canocity cquivalent to 6.0 inches of run-of from
the drainage area above oach reoservoir is consideored necossary o

provide en offcctive dogreoc of vrotoetion to dovmsironm danoge
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centerse Thlorofors, all nroncscd roservoirs with the oxcoption of
tiro thilch have nlroady been dosimmoed and Upper Fiftcen ile Falls
hove o cancclitr of 0.0 inchos or greater. The scleoted capacitics
and other pertinent doto for the 29 roservoirs included in the Re-
vigod Comnrahemsive Plan horainafter pronosed are shown in Table

IXe

(Toble IX on follovwing posc)
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TABLE IX
RESERVOIR DATA

FLCOO CONTROU CAPACHTY  sSFILLWAY ELE~:AREL FLOOUED:

H H : DROTHAGE AREA 1 % oF TOTAL :
: NAME OF : STREAM N SGU.RE MILES: COMGELTICUT  TRCHES OF NUR-OFT: VATIOH IN 24T SPILLWAY sHCiGHT
' RESERVOIR : RER © NET © aRoss fRIVER RALIAGE : : pTUEST G FEET ABOVE ¢ CREST ol Dbt
: : : : :AREA CONTROLLED: : : §  M.S.l.exs : LN AGRES N 'NETy
*MASSACHUSETTS : ’ ' . : : : ! _' i '
£ KNIGHTYILLE WESTFLELD RIVER, MASS, 164 ¢+ 164 1.46 : : 3§,300:  690.0 t 38C H IV
: EASTHAMPTON sMamnnAN RIVER, MASS. : 68 : 58 : 0450 H 21,800  167.0 : 1,210 : BB :
: FORT MORRISON thoRTH BiveRr (UEERFLELD RIVER), FIASSe : 48 3 48 1 0esd : 15,4001 71140 : 490 : 113
¢ WEST BRODKFIELD 1GuanoaG River {CHICOPEE HIVER), MASS. : 106 ¢ 106 : 0.94 : 33,900 811.5 + 3,000 : 31 :
: 'BARRE FALLS :WARE RIVER (CHICOPEE RIVER, 1453, : 5T : 57 0a31 H : 24,300:  B15,5+ 1,450 : 63.5 :
s TyLwy tTULLY RIVER {MILLERS RIVER), Mass. : 50 3 50 : 0444 H : 0 22,150 BGO.LO 1 1,100 : B2 :
1 BlreHd HiwL tMILLERS RivER, Mass. 3 156 ¢ 175 : 1,38 3 : 1 49,500:  852.0 T 3,200 : 58

: LOWER NAUKEAS MILLERS RIVER, MASS. H 20 3 20 : D.18 : : : 3,530: 1,075.5 T 1,08 + 3G

NEW WAMPSHIRE : : : : : ; : : : : :
t HONEY HILL :SOUTH BRAWCH (ASHUELOT RIVER), if. H. : 70 : 70 ¢ 062 : : : 26,200 520.0 : 1,360 : 85
¢ OTTER BROOK :0TTER BROOK (ASHUELOT RIVER), M. H. 4T ¢ 47 2 Gai2 : : : 17,5000 T71.S : 3au i 122.5
2 SURRY. MOUNTAIN tASHUELOT RIVER, H. H. 100 + 160 @ 0459 s : : 32,500 550.0 : §73 : 83
: CLARENONTY tSUBAR RIVER, ¥, H. 245 ¢ 245 : 2.18 : : t 78,400z 627.5 T 1,500 11225
t WEST Chnase Mascomt River, N, H. 8 : 80 : Go1 : : ¢ 35,106 9100 1,80 s 78
s SusAR HiLL (AMMONOOSUC RIVER, . H. 246 1 248 2.19 : : t 01,6000 T3%.0 2 1,180 1163
: UpPER REFTEEN MILE FALLSICONRECTICUT RIVER, ¥T. & . Ha t 1,626 & 1,526 : 15 444 : : AT6,000: 851,40 P 12,8000 e
SVERHONT : ) : ) : ) : ) : : :
! WILLEAMSVILLE WEST RIVER, VT. to400 W00 ¢ 3.55 7.0 : 150,000: 47640 t 2,800 2172
: CAMBRIDGEPORT :5LxTONS RIVER, VT. : 55 58 0452 1.0 s 21,B00:  B42,0 : 630 : 101
! BROCAWA sILLIaMs RIVER, VT. ;1M 101 ; an:ls 1 6.0 i 32,300: 552.5 : 820 1132
: HORTH SPRINGFIELD 1BLLCK RIVER, VT4 ¢ 102 158 : 2,91 1 6.2 1 33,4L0:  528.5 : W W6
: LuoLow SBLACK RIVER, VT 56 56 3450 R 23,900: 1,290.0 : 1,800 LERDT:
2 HORTH HARTLAND tOTTAUQUECHEE RIVER, VT, 222 232 1.57 : Gal 0 T1,Iub: 54645 R 94 PN 178
: SOUTH TCHBRIDGE tFIAST BRANGH (WHETE RAVER}, VT, 102 102 ¢ w91 : Bab 1 32,600:  564.0 ! 850 WS
t SOUTH FAWDOLPH $SECOND BRANCH (WHITE KIVER), VT, : 53 83 .56 t TaU s 23,500:  58B,5 : 530 COY S
: AYERS BRoOOK tAYEAS BRooK, THIRD SRAncs (WHITE RIVER), VT. 3 a 30 te2T I ;11,200 BET.5 t 61 t T5.5
t GAYSVIALE IWHITE RIVER, VT. 226 220 2,061 H R t 84,300 TE8,.0 1,860 3 1738 3
T Unloy'VILLAGE :OMPOMPANOOSUC RIVER, VT. : 126 126 @ 1.12 HEE - f 35,250 5510 : 650 1110
+ SouTH BRANGH tSouTH BRANCH (WAlTS SivER), VT. : 15 45 Lanil 1 T 16,805 815.0 : 574 s 108 :
! VIcToRY tMooSE RIVER (FASSUMPSIC RIVER), VT. : GE: B : .58 i 8.0 T 23,200 1,175.8 T 2,83¢ : 15
t LYUDOKVILLE sPassumMestc RIVER, VT. 3 L 703 Ua02 : 7.0 ¢ 26,100 Bl T 6G. 150
. TOTAL : Poarg Pose22 X *1,558,780° : : i

* METROPOLITA:

CIETRICT LAATOR SUPPLY COMNRSEION LATUMa

s» TQA# OF COUCRETE ARCH.

3% T4 IVATIONS

ICORECOMHZUTER FOR §O]TIAL COHSTRUCTION.




%9, (8IS OF SZLECTION OF RESERVOIRS, -~ The rooorvoirs of the

Revised Comprzhensive £lem wwere scleeted to provide the mest of-
feetive flood protsetion orocticable, due consideranticon hoving been
given to the sitces availablo and tho occeonomics involvod. Consider=-
ntion vis riven to tle relntive cconomic valuos of the individual
rosarvoirs; to the control of tho amount of wmbtershed arco dow
sired; teo tho goopraphical distribution of rescrveirs o cobtein
dopendable reduction of flood stuces at all demage conters during
storms of a«ll probeble typos, distributions, md meconitudes; and to
the offcet of oxisting norftinl control vherce large storageo rosor-
voirs provide portinl wrotoction to limited arcas.

LO. RESFRVOIRS FOR TEVISED COIPREHZENSIVE PLIN. - Based on the

above considoretions, 22 rescrvoirs howve bgen sclected for in-
clusion in the Rovised Courrchensive Plon. These voservoirs nmost
setisfactorily £ulfill the reguiromonts srithin tho range of cco-
nomic justificoticon. Portinent dote rogording thoeso reosorvoirs
hnve alrecdy boon ziven in Table IXe The total offocvive {flood-
storage cnnacity of the 29 roscervoirs is 1,556,780 rereo-f.ct.

The total drain-~ye aroa controlled is !, 7L9 sguarc miles, or L2
porcont of tho ontire Connccticut River "intorshod. One of tho
dams is locoted wr bhe moin stem and controls 1,626 squerc miles
in Vermont, Wov Irmpsiire, mmd Concdo. Fourteon of Hhe doms ars
locotod in Vorment and conbtrol 1,667 square miles; six arc located
in Nevr Hompshire smd control 708 squarc miles; oirhl nre locoted
in HMnssachusetts od conbrol 668 squore niles. The 20 reservoirs
distributed spong 18 tributary wrtorsheds of the Conncetlcut
River aro locatod as follows: four rescrveirs on the “thite River

Wetershed; throco cneh on the tshuelot and Millors; two coch con the
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Posswmosio, Black, and Chicopeo; and one cach on tho ‘mrmonoosue,
Waits, Glporpanocosue, Mnscona, Ottauquoeches, Sugar, 'illiams,
Saxtons, Wost, Doorficld, Manhon, ornd estficld., On 1k imter-
shods, 2l of the reserveirs will provido cxtonsive local protee-
tion as well ns protection dovmsircam on the OGonnoctizut River,
Fivo roservoirs located neoar the mouths of tributarics will af-
ford pretcction to points on tho Connceticut River onlys The
lecations of the reserveirs mmd thoe drainaro areas controlled are
shovm on Plate No. 1; their clovations aro indicoted on the pro-
files on Plotes Nos. 119 to 132, inelusive, Scction 8 of the
Appendix. The estinated total cost of the 29 roszrveirs for

floed control nlene is %8%,291,00m,

Lls DRAIFAGE AREA . CONTROLLEB. - Tho percentage of draoin-

ege arco controlled by each reservoir, as shovm in Table IX,is
based upon the entire drainage ares of the Connecticut River
Watershed. In Table X, the noreentages of drainnge area con-
trolled by all the flood control reservoirs of tho proposed
Revised Comprehensive Plan arc shown. The percentage of control
for ench tributary and the progrossive control attained as cuach

tributary joins the mnin river ore indicated.

(Table X on folloving poge)
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SUMi DY OF DLW .GE RS

TALE

'
FiY

CONTROLLE

nre -
PR LY

V0TS O 7R REVISED £0 PREHISIVI
FL03
R R - Thontrolled  tlirfin of cone
: tdroinnce nreastrolled droin-
: Oreincce con tobove dam rage aron to
: tsite thotal droinnnee
RIVER : s soron
: ivars " Ty -
s b 1“cluu1ng Trivu-:Cumu :Tribu~: Lnoin
s tributaryr tary ;l-tivesy ferv : river
o T fShurro S qurr o Sauiros Tor— 1 Pors
: +» 1iles imailes oiles ¢ comt ¢ ceont
Connecticult rbo - O are ' : : ? :
Fiftoen il 1 s - : 1,626 31,626 11,626 -+ 100,0
! H : : : t
Fossumsic ! 507 . 2,158 1 136 £1,762 1 25,3 1 01,6
ITA0MO0SUC : ho2 2,629 ¢ 2L6 12,008 3 C1,2 ¢ 76
“inits 150 ¢ 5,012 ¢ LS 2,003 3 25,8 2 63,7
Ouponpa oo sue s 136 ¢ 7,219 ¢ 126 12,179 3 92.6 ¢ (7.7
Tidte + 710 3 1,068 ¢ L2 2,500 1 59.3 ¢ 65.0
Mescomn : 195 « 267 ¢ 30 32,600 ¢ 1.0 ¢ 2.9
H : 1 H : :
Ottauguechec : E23 s 1,525y 222 40,002 ¢ 90,6y Ol
Svpgoar 1 27h J,Qhﬁ s 2&5 :),1&7 : CQ.M : 67.6
Black r 20 1 5,231 ¢ 150 7,300 ¢ 775 ¢ G2
: t : ! : :
T111ias : 117 2 5,501 ¢ 101 23,0006 2 6.3 ¢ 03.3
Soxtons t 78 ¢ 5,L55 0 58 13,060 ¢ 7hed ¢ 634
: : : : : H
Wast % e 0,107 v Lo 23,8600y Sl6 v 62,7
H ? : : : :
Lshuclot s h20 ¢ 6,607 ¢ 217 +h,081 ¢ 51l.7 2 6142
Hillers 300 3 7,131 ¢ 225 40,306 ¢ 57.7 1 60W
: : H : : '
Decrficld 1 505 2 7,8% ¢ L0 35l s 7.2 2 5.5
: ! : 1 : H
Henhe : 106 3 8’261 H Q(:) :J.",l[gg H ’:iju?. H 5;.5
! : : H : t
Chicopoo s el v 9,027 1 163 &l,535 1 20.5 s 50.8
$ t t : : :
Westficld H h2C ¢+ 9,595 s 10 fl,7he s 3145 2 Lol
¢ : : : : :
Connecticut at mouth ? v : 11,240 t e b, 7ho ¢ em ¢ hel2
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TABLE xI EFFECT GF REVISSy CGIPREHEISIVE Fla. OF REEHVIIRS
UPG - THE 1335 2 1533 FLOSGS

: : MARCH 1985 FLOOD kL SEPTENBSERITI(S FLOCD
RIVER : STATION : EXPERIEWGED ¢ FOULFLED :  RELUCTICT s ERPLRIEICED : TLUIEIED : REQUCTION

: 2STAGE sQLSCHARGE:STAGE 20ISCHIRGE:STAGE 10I1SOHAGGE (:STAGE $fISCHARGE:STAAE sUESCHARGE ;STAGE :0ISCHARGE

: 2 FEET ¢ GoFaSe ¢ FEET & UuleSe 3 FEET t CueFuSe 23 FEET ! DuFaSe & FEST ¢ $uFele ! FEET ! CefoSe
PASSUMPSIG sPassUPSlC s 2742 ¢ 13,000r 16,8 ¢+ 11,900: 4.3 2,1005: 1242 ¢ 5.8 ¢ 5,580: 2.4 @+ 2,130
AMMOHOOSUE sHATH : 15.4 @ 27,000 11,0 3,700 G s 15,200:r 1571 D47 8,350: 5.8 ; 17,850
VialTs sMouTH HE 3,000 ~= 2 3,050 - : 1,840 = ¢ -— 1 d,800. - 1 1,350
CHPOMPARDDSUC :MoLTH P == 1,400 == 1 3,500 = 3,880 e -— G8Gs == 1 5,020
YMITE e HARTFORD P 138 2 45,400 15,6 ¢ 28,500: 3.3 10,9000 10,3 1.2 1 22,8G3: 5.1 @ 24,700
MASCaHA tMASCOMA 745 1 5,840: 6.1 @ 3,150 1.4 24890:: B.B 5.6 ¢ 22,4701 1.2 ¢+ 1,930
OTTAUGUECHEE He HARTLAND® : 15.6 ¢ 18,2008 —~— G,7800 e= d 12,420 17,7 ¢ 1 e 2 —_— == 1 24,520
SUGAR /e CLAREMONT 1 10,8 1 Fe,000r 5.5 @ 3,8:0: 5.4 1 10,380:: 1C.5 ¢ 13,100 3.7 e 7.3 @ 12,080
fLack tile SPRINGFIELD 1 16.4 ¢ 14,700: 8.5 4,120 7.6 : 0,510z 17,7 & 95,500: 5,2 ¢ EER PSR BY I
SaxrTous HouTH H 5,089 ~ 1 1,860: = 3,000t - @ 5,000 - -— 1 1,350
WEST sHEWFANE » $ 1583 ¢ 35,048 - 2,340 -1 36,560:: 22.8 1+ 52,300: — -— 1 (5,280
ASHUELOT tHISDALE T 20624 16,500 8.2 @ 11,4500 — 5,200 1.4 ¢ 15,200: 3.5 i 2.8 1 6,58C
MiLLERS :ERVING : 10.9 ¢ 18,700 8.5 @ 12, 790' Zat % 3,010 1300 1 20,000 1.4 ¢ 3.0 16,700
CHICOFEE rBINCHAM BEHD o945 20,4000 TW0 v 12,200 2.1 : 820011 == 1 45,2008 e - 5 11,700
WESTFIELD sUESTFIELD 2 27.2 1 48,200: 24,5 ¢ 4D Sbu. 203 2 T,800:: 2G,7 2 55,590: 2o.b : i des o di,500
CoMnECTICUT 15« HEWRURY : 3846 1 TT,800: 28544 @ :3, 942 : 31,3000 20,6 ¢ 43,70 : 1243 1 29,540
COHNECTECUT LHETE RIVER JCT. t 32.5 ¢ P 2.1 2 : F8,500 1 20.7 ¢ 7 a4 : Go5 1 3,500
CONBECTICHT IBELLOWS FALLS*w :302.2 & 31a1 : : 86,5U011285.2 3 Gyt : 11.2 1 ST el
GCONEECTICUT SWERIDY Eﬁ.w.; 213C.0 ¢ 127,80 1 Shes132.1 ¢ 132,5u01123,3 Tyl G5 1 75,500
CouMECTICUY tVERHON (ToWe)irr I —_— t 138,50k = 1 B8,5.01 = 1 BT,
CONNECTICUT HORTAGUE GITY t 4Te6 1 236,5C0% 33840 1 195,008 3242 1 100,000 1143 1 85,00
COHMECTICUT tHORTHAMPTON 212941 ¢ 239,000¢121.7 199,000 117.1 ¢ TG00 6.0 1 95,00
CoNNECTICUT tHOLYOKE t 17a2 & 244,000 12.5 3 : ot .7 1 102,000 Set ot 95,'»»
CORNECTICUT S ICOPEE 2 69.9 ¢ 267,000t 61.8 : + 58,3 1 132,300: TeZ 3 96,0
COMMECTICUT :SPRINGFIELD T 23,5 ¢ 281,000: 21,0 ¢ : t 1844 1 T4B,Tccr D42 1 85,0
CoMIECTICUT :THONPSONYILLE T 6.8 ¢ 282,u. Tat 2 TO236,000e 10,0 1 148,30 1 Get 1 8T,00
CORRECTICUT THARTFORD 2 3T45 ¢ 291,500 354142 t251,000r 28,14 155,10t T3 1 85,07

# STATIOH SUBMERGED I RESERYOIRe REDUCTION REFELS TO GHAHMEL RELOW DAl'e
# AFFECTED RY BAGKWATER.

*# STAGES YARIABLE DUE TO ROLLER GATE OQPERATION.

& DENOTES FLOW RELOV HOUT: OF ASHUELOT RIVER.
3 STAGES WITH AUTHORIZED HAnTFOAD AuC EAST HARTFOTD LEYEES COMPLETED.
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TAgLE XM EFFEuT OF REVISEL GUMPaclici SIVE PL.: OF s SERYUIRS
PG THD GESIG. Ay UGEMGHSTRATIO FLu Lug.

: : L ESTG6H FLGOG i VENMUTSTAATIOH FLOGD
: TIGH : GOMPUTEY  : figﬁflﬁa s RECLLTIG r:_ QOMPUTEL @ ¢ MUULF IEY : RELUCTIG!
RIVER H STATiOK sSTAGE :UJSCHARGEISTASE IWISGHARGEISTASE :UISCHARGE 1:STAGE CISCHARGE:STAGE tUISCH/RGE:STAGE 1JISCHARGE

: 3 FEET 3 CeFelSe * FEET ¢ CofaSu 3 FEET : UaFeSe :f FEET ¢ CuFeSe 2 FEET ¢t CoeFeSe t FEET § CafeS.
PASSUNRSIC :Fassunpilc $ 26,1 1 20,7002 20,5 ¢ 15,305: 5.8 : ytales 40,4 3 u'r,B'C: 3142 ¢ 25,7001 842
AMMOHQOS UG BALH 127 ¢ 19,,u_- Bat 2 1,120 4.3 2 11,882:: 16,5 ¢ Cy T0et 3 12,0001 Cal 1
WALTS :MOUTH $ e oz 11,3000 e 8,180 — 3,180 = s == 1 10,2608 e= 2
OMPOMPANOOSUG HouTH T 1 1ﬂ,2CC. -_— 1 1,8708 wm= 5433718 == 1 T 5,180 — 1
WHITE tWa HARTFORD P 183 3 41,9071 1348 ¢ 21,500 4.5 e 20,4072 20,5 s + 15,7 ¢ 29,100: 2.8 2
MASCOMA 2liLsconA LU I 1L',L‘ S TW5 §,750: 1.6 ¢ aplhla §,2 e Tabt 5,801 1.6 ¢
OTTAUQUECHEE tiy HARTLANIG® $ 1548 1 20,801 == g 3,4801 - 2 16,5271 159 1 R 2,640 — 3
SUGAR st CLAREMONT 1135 1 25,707 BJS 5,2 ToC ¢ 15,5012 1346 @ Tl BJ1 o 800 Tu5 0t
BL'CK sHe SPRINGFIELD 1563 1 13,500 B.9 2 2,320: 8.5 11,705:2 1545 G0 5.3 1,850 9.5 ¢
SaxTONS $TIOUTH HE 3,101 - 24370 - 5,53%:7 — @ e 2 2,000 = 2
WESY tHEVFANES $ 18,1 1 26,80 1 w- -1 - 31,7402 15,4 ¢ Thr = 2 —_— e
ASHUELOT HhrusesLE Toemfr 25,6075 131 1 20,3000 - 8,3 22 1H T 12,9 1 15,550 - 2
MILLERS tERV]ng 12,3 ¢ 25,200 9,0 @ 15,800 2.9 De Dht 3.9 ¢ 11,940 2.5
CHICOPEE :BinenaM BEHD Toee r AT e 3,0 e A o= 1 29,800 ~= 3
WESTFUIELD HESTFIELD : 28.0 ¢ 53,u 3258 ¢ 45,000 Zaw e 3,707 26,2 ST 23T 1 37,0001 2.5
COmECTRCUT 1§ HEVBURY 33,3 b8,8.0f 25.8 ¢ 37, L T4 21,8001 43,70 ¢ S 36,8 1 T2, 0 1102
COUNECTIONT sWhite River Jert. $ 30 5 135, I 22,7 ¢ Bl T2 w3 Tel d Te 31a0 ¢ 135,0 vr W
CONHECTICUT $BELLOVS FALLS*# 304,71 18 ,5Lf-°92.2 0 3,5 L 1. 96, 733115 ¢ C3297.% 1 132,570 talt
CORHERTICUT tVER. 0% EH.'..-’.‘ 139,56 ¢ 237,500:13..7 ¢ 115,07 ¢ G2 1 122,5 .1:142,5 so. 31334 1 153,70 8.5
COMRECTICUT .Vzn_on T.w.iﬁﬁ T r 285,070 e oz 135,500 - 129,. - R L SRR S
COREECTICUT ilonTague CITY 58,5 1 33, Croad.t o 18,0 13 144, .10 BELD R R | N L
CONBECTICUT HLORTHANPTON 13548 ¢+ 341,500:0126,3 ¢ 188,5.0: 1.5 ¢ 1483,...0:0137.8 $I26.5 1 2,0 11,2
COnLECTICUT THOLYQKE 1221 2 L2 18,0 r 213,00t Gu3 5 193,000 2248 368,uu.: 1548 3 213,000 .9 &
COHNECTICUT iCHICOPEE T35 ¢ T B8.5 ¢ 293,01 Tlau e ‘ ¢ 12,0000 ofed 1 235, .1 11,0 2
CORMECTIOUT 1SPRINGFIELD T 36.0 1 t 274 ¢ 263, 71 3.6 b1 15,000 26e% 1 247,500t 9u5
COUNECTICUT tTHOUPSONYILLE 2244 $ 166 ¢ 208, (.t Bt r GlT,000: 1501 8 25?,6 1: 7.1 1
CONHECTICUT tHABTFOID ey 420,000 3TLB%: 270, Lt Ved 3 Bal,0l0nn GB.0%r 420,000 30,758 : He3

« % BTATIOM SUBMERGED i RESELVOlfa HEDPUCTIOR REFEARS TO CHAMHEL BELDY Balie
# AFFECTED BY RACKWATER.

#% STAGES YARIABLE DUE FO AOLLER GATE OPELRATIONS

#F DENOTES FLOW BELCU MOUTH OF ASHUELOT RIVER.
E] STAGES wiItTH AUTHORIZED RAGRTFO-D A¥D EAST HARTFOGD LEVEES COMPLETED.



L3. 00878, = Eetinetes arc prepoared on the basis that the
United States will beoar costs of rescrvoirs ineluding coastruction,
lands, easemertc, utility relocations, and nointenence.s In csti-
mating the costs of dems and reserveirs the unit prices used hove
been based upon actucl costs for similer worl in the same gencral
roegion. A swmery cof the totnl and annual costs of dams and reser-
voirs of the Bevised Comprehensive Plan for {leood control ig shown
in Teble XTT1T. The detailed cests are given in Section 5 of the

Appendix.

{Table XITIT on following page)
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TaBLE AI1I

SUMMARY OF RBSERVOIR COSTS FOR FLOCD CUNTROL ALONE

) ) + Construc~ :Rallroads and:lends and : ] :
Reservolr . River tion whilities demages Highways Total 32§i;1
l'assachusetts H : : : : H :
Knightville TWestfield +$ 1,752,000: & O :%& 91,000:8 U475,000:% 2,318,000:% 121,900
Easthampton :Manhan 753,000, 5%,C0C 185,000+ 2L0,000: 1,23%1,000; 683,800
Fort Morrison :Deerfield ¥orth) :  1,8390,000: 3,000 130,000; 207,000 2,230,000: 120,700
FKest Rrockfield :Cticopse {Cuaboag) 635,000 513,000 5504,000: 280,000; 2,317,00C: 123,600
Barre Falls :Chicopee (Ware) . 876,000; 0 37,000, 52,000 @65, 0001 53,000
Tuliy :Millers (Tully) H 532,000: 41,000 LE,000; &7,000: 665,000 33,200
Birch Hill :Millers : 900,000 959,000 706,000 L0,000: 3,005,000: 162,800
Lower Naukeag :Millers : 416,000: 1,000 9k, 000 37,000; 548,000 34,400
Hewr Rampshire : - : : T : : ' : T
Honey Fill sAshuelot(South Branch) 1,%98,000: 5,000 212,000, 290,000: 1,535,000: 107,900
Otter Brook :Ashuelot (Otter Brook) 1,279,000: 3,000 13,000 182,000: 1,507,000: 19,100
Surry Mountein tAshuelot 1,245,000 38,0C0 190,000, 97,000: 1,620,000: g2,000
Claremont :Sugar 3,170,000: 1,138,000 ulo,000;  112,000: 5,160,000: 265,100
7est Canaan :Mascome 368,000 9}0,00& 82,000, 260,000: 2,24G,000: 111,600
Sugar Hill : Armonoosuc : 3,500,000: 1,696,000 : 570,000 761,000  6,530,000: 327,900
Upper 15 Mile Falls:iCennecticout : 11,250,000 6L5,000 ¢ 1,206,000 1,229,000: lh 250,000 742,000
Vermont : - o TS s e : R Babiuh B e ¥ St
Willimmsville iTest 4,575, OOO- 13,000 L150,000: 522,000 5,960,00C: 308,600
Cambridgeport :Saxtons 1,355,000; 5,000 182,000 }435,000: 1,975,000:  10k,000
Droclway :Williems 1,580,000: 1,366,000 160, 0C0;: %38,000: 2,944,000 150,300
Torth Sbringfield :Plack 1,693%,000: 1,000 175,0C0, 149,000: 2,018,000C; 116,900
Ludlow :Rlack 925,000 2§,0c0 :  314L,000:  L7,,000: 1,7L3,000: 97,100
Yorth Hartlend :Obtauquechee : 5,300,000 1,000 300,030, 2¢,000: 3,630,000 191,100
South Tunbridge swhite (First Branch) : 1,30%5,000: 7,000 L£0, 000, 50%,000: 2,275,000: 128,300
Scuth Randolph :Wrkite (Second Branch) : 1,0103,000: 35,000 130,000, £27,000: 1,670,000 88,100
Avers Brook White (Ayers Brock) 61,5,000: 4,000 83,000: 175,000; 910, 000: 51,500
Gaysville Thite 2,130,000: 16,000 120,000: 1,514,000: L,080,000: 224,900
Union Village : Unpompanocsue ,726 J0C: 2,000 Bly,000: 132,000: 1,24;,00C: 106,100
South Branch irelits {South Eranch} 1, OLO 230G o 55,000; 175,00C0; 1,270,000: 70,600
‘-.-’ictory : Pe SSLLT!‘.‘QSiC (I}_{oose} :._{7,000 ¢ 81,000: 215,000: 1,025,00"\.}': 60,100
Lyndonville 1Pessumpsic 1,5850,000: .5,350 A:-__}QO 000, 8ﬁ_§9§- 2,250,000 llC,BOO

$5L 2l7,000: #7,500,90C  :$7,717,000:410,

827,000+ 880,291 ,000:4],272,900

TOTAL



Lly.  BENEFITS. - The totrl nvorarme snnuel bemcfits for lood
contrcl wlich cnn be reclized by the rescrvoirs of the Rovised
Comprchensive Plon cre Ol,7165,L00 of whish 51,227,300 rre ~nnunl
direcet benefits, 51,073,600 ~r . mmrucl indircet benefits, ~nd
52,011,500 ~rc amnunl restoration bencfits. .. swmery of theso
benefits by zoncs are shiim on Trble XIVe The detalled conputn-

tions of benefits cre piven in Scetion 2 of the Jppon’ixe

(T~blo XIV on follesing poce)
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TARTE XIV

AVERAGE AWNUAL BEVEFITS BY DAM.GE ZOMES

FOR T3 RESERVCIRS CF THE REVISED

CONFPERENSTVE PLAN

Average fnnual Senelits

Zone

Noe Direct i Indirect
Hein Riveq
| 3 30,600 F 19,900
(=2 26, /00 2%, 100
m3 Lo, 00e 79,100
iy 22, 700 29,7200
C=5 57,800 55,300
by 23,900 15, 800
Cm7 2 g,aoo 162,100
c-8 2L, 200 211,200
(imy 15,200 14, 700
=10 256,500 27, oG
7ol mei T -
sten G7l, 200 817,800
Tritutarigs

L=t 5,00 1, 800
1+ 5,700 5 X0
lec 5,800 5,800
lewd 3,500 7,100
) 9, 0G0 7,00
Bwn, 200 200
figls 2,500 L, 200
Teh AU0 500
T=c 1,LC0 1,300
7=d 2, Loo 2, 100
T-e 5,700 6,550
Ren 1,LC0 1,400
Bt 11,700 7,200
10} fele %, 000
11-n 21,800 22,300
1i-b 1,6C0 708
1lwe 1,500 13,900
12m 1,200 1,1CC
13m0, GO0 800
U 300 200
1=t 15,700 13,100
lh-c 26,200 20,500
ymf 6,00 6,50
Hymry Loc 300
15=c 54lC0 5,2C0
15m0 5,700 6,040
15mpt 26,1C0 21,700
15~h? 25,300 26,500
15mf GO 20T

Hestorgtion, of

properiv valud Total |
@ 100§ 50,600
O Lg, 70
1,400 30,500
200 62,100
5,000 78,100
100 %9’ 300
205,000 601,100
506, 0G0 1, 36%,1400
10,200 Lo, 100
1,240,000 1,750,300
2,468,000 i, 120,000
0 10, CC0
500 11,400
100 11,70
O 6,600
100 14,600
0 500
100 9, 8L0
O 1,100
é L, 00
0 12,200
1C0 2 400
500 19,200
0 8,h00
i, 0 55, 800
100 1,80
2,00 2¢, 100
4] 2y30C
0 1,700
e 1,00
g,0LC 74800
C 6, 7o
0 13,100
cCu aor,
500 11, 106G
5800 15,908
18 A4
2, 70C Blig Gl
Y a0

(Continued next page)
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TABLE XIv (Cont'd,)

7.one average Annual Doenefits
Noe et 7
Direct Indircet flestoratl 9n of Total
property valuo
Tributaries (Contlinuaccd)

16my & 2,200 |% 1,500 $ 0 |u 5,700
16=-x 5,600 3,700 0 9, 300
17-b 6,100 5,700 3,000 1,800
2l-a 2,600 2,500 100 6,100
2l-b 0,300 8, 900G C 18,200
22=0 100 100 0 200
22ub 17,700 16,800 500 25,000
18=a 1,900 1,600 C 7,500
18-t 20,300 20,100 L,500 45,500
18~¢ 2,200 1,600 0 3,800
Total — T
main 293,100 255,800 Li6,500 595,400
stem

Total

ribu~ 93k, 200 817,800 2,365,000 Ly, 120, 000
tary - A -t
Grand

total 19 22?:300 13075s600 2,14.11.].,500 Ll-s 715 ’}-I-OO
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L5. DESCRIPYION OF RESEIVOIRS. = Briof deserirtions of the

severel roserveirs included in the Reviscd Conprehensive Plan
followe More detoiled descriptions arc givea in Secetion 5 of the

Appendix,
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e Knightville, = The Knightviile dam site is located in Massa-
chusetts on the Westfield River 27.8 miles mbove its confluence with the
Connecticut Liver and in the villare of Knightville, The dam will be of
earth constructed by the hydraulic-{ill method. The snilliway 1s located
in a netural saddle adjacent to the right abutment, The crest of the
spillway will be 600,0 feet above mean sea level and 30U feet below the
top of the dam. The reser‘vo.ir outlet will sonsist of a gate-controlled
tunnel in roek in the right abutment, The flood contrnl ecapacity of the
reservolr will be 59,500 acre-feet, equivelent to 4% inches of run-off
from the drainase area of 164 square miles, With the reservoir filled
to spillwey crest, an area of B5C mcres will be inundated, including o
portion of Knightville. State Highway lio. 112, & 2i-=foot bituminous
macedem rosd, traverses the reservolr area =ad 3,9 willes of relocation
will be necessary. In order to provide for nossible fuiure power storage
in accordance with the recommendation of the Faederal Power Commission
for additional canracity, the height of the embanlcnent will he 1V fuct
greamter than iz necessary for flood control storage, so that when the
power potentialities ot this site are devcloped, the soillwey crest can
be reised to elevation 610,0 feet above mesn ses level, This will meke
available 13,700 acre-feet of nower storage, equivalent to 1.6 inches
of run=off, and will flood an additional area of 100 sares when the
reservoir is filled to spillway crest, The maximum power pool will
then be at 56U,u feet above meen sen level end will flood an area of
L50 acres. In sccordence with these provisions, the design of the siruc-
ture has taken into account the possible raising of the spillway crest
and the consequent additional load. The intake and a short seciion ol the
penstock will be constructed, The total eost of the dam and reservoir
under these conditions of adaptability is estimated at $2,751,000, with

total annual echarges of $1h6,100, Of these values, $2,318,000 of the total



cost and 124,90V of tho amnunl cheryes roepresent the amounts chargesble
to flood conirel hased on estimetes of n single-purpose flood control
reservolr. The reservoir will provide & hiph derree ¢f flood proteetion
to dovmstrean commuilities on the aestfieln Fiver and will have a consider-
ahle flood-reducing effect on the Cornectisut wiver at and below Springe-
field,

E, E?ﬁﬁhﬂ?ﬂﬁ?ﬁf ~« The pasthempton Jdrm site 1s locnted in
Massachusetts on ths Manhan river, 2. niles shove its esonflusnce with
the Oxbow, an eri of the Conucetieut River, in kesthoarmiton, The dsm will
be of earth and will be constructed dy rollod=fill metiiods, The spiliway

will be provided with o concrete pievity wrelr constructed on rock in the
right ahutaent, The ecroest o' the snillwey welr will bo 16?.0 fest above
mear ses level pnd 19 feet Delow the ton of the dam. Thz outlet of the
reservolr 1will consist of three gate-controlied reinforcod-concrete cone
duits, consbtrucved o1 roe' 1n the ripht o otmeat, whiel: will dischorge
into an cmen cut cusnncl, The {lood comuroal cenacity of the rescrvolr
will he 21,000 gcre-fect, which 15 eauivalont to six inclies of run=off
from the dreinngc arsa of O8 sqguere piles. Wit the reserveir filled to
spillvay crest, an arce of 1,210 meres will e inundated. Scversl rosads
in the viecinity ol whe rescrvolr area, incluling Soate Lishway Mo, 10,
will require roloacstinon or railsing. Tids will inelwde 1,500 foet of 2y
foot hitumirous nacedaa hiplway to he rolocated, 900 feet of 16=foot

rravel road to e raised along its »resent alignment, as well as 250 feet
- { i . 3

of 16=fnot, 2,20U foot of 18-foot, and 1,0U feoet of dU=foot bLituminous
magadem hirhwnvs, These latter rosds will e ralsed from 5 to 22 feet,

A single=treck line of the Hew Yori, i~ Javen and Hartford Reilroad will
be valsed slong its »nrescat alineent for 1,000 feet, The total gost of
the dmi end reservelr will e 51,231,000 with totsl annuel cliaries of

$68,300, The rescrvolr will heve & considerable Plood=reducine =ffeet on

the Connecticut Riwer below the Oxbow at lortiiemnton,
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e, Fort Morrison, - The Fort Morrison dam site is located in
iMassachusetts on the East franch of the Northu River, 6.6 miles above
its confluence with the Deerfield River, snd 1,2 miles north of Colrain.
The dam will be of searth constructed by rolled=fill methods, A side-
chamnel spillweay will be located on rock in the right ebhutment. The
erest of the spillway weir will be 711,V feet ahove mean sea level and
17 feet below the top of the dam. The outlet of the reservolir will he
nrovided by a gate-eontrolled coucrete~lined tunnel excaveted Ehrough
rock in the left ebutment, The flood costrol capacity of the reservoir
will be 1%,l0U0 ecre-feet, which is eguivalent to 6.0 inches of run=-off
from the drainsge arca of L8 square miles. With the reserveir filled to
spillwe/ crest, an arece of [0O0 acres, including Elm Grove, will be inun-
dated, Statc Highway Wo, 112, an 18-foot hituwiinous mecadem road, will
require 2.7 miles of relocetion. A 1L=-foot rravel road will De relocated
for 0,6 mile, The total cost of the dam and reservolir is estimated at
$2,250,000, with total annual charpes of 112u,70U., The reservoir will
nrovide a hirh depree of flood protection to the downstreen communities
of the Deerfield River, including Shelburne Falls, and will heve a con=-
sidershle flood=-raducing efiect on tiie Connecticut Fiver lLelow the mouth
of the Deerficld River,

d. West Brookfield, - The West Frookfield dan sitc is located
in West Broolfield in Massachusetts on the Quaboag River, 18,6 miles
ebove its confluence with the Chicopee kiver, The dam will be of ecarth
sonstructed by rolled-fill methods. A concrete gravity spillway section
with a concrete gpron will be wonstracted across the strean bed and on
the left bark., The crest of the spillway will be 611;5 feet auove nean
sea level and 1l 5 feet below the top of the dam. Four gate~controiled
concrete conduits, located in the base of the spillwey section, wili

serve as the outlet of the reservoir. The flood control cavacity of the
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resorveir will Lo %%,900 scrcefeot, which is couivilent to 640 inches of
run~off from the drainepe arca of 106 sguare miles, L ith the rescrvolr
filled t. spillvay cereost, cn arce of 4,000 wercs i1l be fleoduds  The
Village of Wost Brookficld will be proteetod ivorm flocding by the roscr-
voire Stute Himinry Hoe 9, o 20-foolt cunercic road, will veouire ralse
ing at throc pointes for a tobal length of 1,0 wilee  Relocotion of 1.0
milo of on 18=fort bituminous mucodem highwoay will be required by 0.7
milo of flooding. A 16=foot bituminous mec dow road will recuirc 140
mile of rueonstruction. Rolocotion of 5.0 »ilog o donble=track ling

of the Beston and Alvuny Radlrood will bte roruircd, The told eost of

the drm ond reservoeir is osbimated ot 272,517,000, with total annusld
charges of $10%,600, The reserv.ir will previde o b depgrec of flood
proteetirn to the domgtroom coamunitics -n the wviboop River, including
West Brookficld, “Worren, Viest Woarrcen, Pelmer, ind Throo Rivers, oand will
have o considerable flocd=rodueing offcet on the doxvnstronm renches of
the Chiesce and Connceticut Rivors,.

c¢e Borrc Fanlls. = The Darre Frlls 4o glite is loeated in Rarro

o e ot

Falls, Masgochusctts, on the tinre River, 71, wilos above its confluimee
with the Svift River. The dm will coneist of an embanlment of ¢ mbined
relled=-fill earthr wand roeks-fill e:mgtrustion. Three auxilicry dil oo 411

be of rollcd-£ill cmstruction. A sidco-chummel spilimwty will boe axeavated
in reek in the ripght bank wnd will boe provided with o brocd- erestbod overflou
woir, The ercst of the spillwoy weilr will be ot clewwtion 815,5 foot on the
Motropoliton District “rter Supply Commission detum and 17 foct bolow

the clovation of the top of the dem md dilies, A gete-co ntrolled rosns -
foreecdmeonereote conduit, constructed on roe% in the ripht abutmint, will pro-

vide the outlet of the rescrv ire. The flood esntrol copacity of the roesorveir will

be 2,300 cere=fovt, which is couivalent to 340 irches of run-off from the
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dreinage areca of 57 sguare miles, With the reservoir filled to snillws;r
erest, an aren of 1,450 seres will be inundnied, State dirhvay io, ©Z,
a ll=foot srovel road, will be floodod at various poinls snd will probo-
bly be abandened, Another lli-foot grav-l rond +ill require 1,0 mile

€

of rclocation, An rccess rowd, one mile in leagth, oi the 1ll=foot rrevel

type will he congsructed. The total cost ol the dem sud reservolr is

eatinmated at $96ﬁ,0uc, with total mmmuel ehnrres of 404,000, The reger-

volr will rrovide a nich depree ol flood wrolestior Inr tle dowmsiross
comaunities on the Ware Hiver, including Warsc, Thorudike, and Threoo
Fivers, nad will heve an anprecieble flooderoadueiny effect on the Chicopee
River below Three Divers, end on tho Qonrocticowd o iver balow the moull

of the Chicopee River. A desgire hzs Lecn comressed by the Siate of - sssae
chusetts for U,W aecre=feet ol conservatiou storage ot wids silte, If
this storepe sihonld be provided, at the expense of locel interesis, a
giphon would be constructed to naintaln tne conmservation nool ol an cle-
vation of UU2,U fert nun the ketropoliten District Weter Supnly Coauissiou
datum, flooding an area of 85U acres. 1t would then be necessury to
reise the tov of the dew to 839.0 feel rliove mean sea lovel, ard the
spillimy crest to L21,0 feect above mear soa level, in order to obtnin the
requirsd flood control ceneseity, No othor ciwnies in the desipn of che
dem and anpurtenances would he reguired, An area of 1,830 acres would
then bhe flooded vien the reservolr was filled to s»illuwey crest, Tiuo
estimated cost ol sroviding this conservatinl, suoragns, over snd abose the
gost for flioodl comtirol, is 51.7,00U, on ~iich the mmunl chorges e
estimated ui 0,100,

ie fulls, = The Tully drn site s locnied 1n Hassachusctis on

o

the Tully River 3.9 miles above 1t confluence witl the @illers Nive:r and
1,0 mile avove Fryevilie, The dew will cousist of an en-th eabunlzeni of
rolled=-fill consiruction, The s illwny will be loceted in a noturel swlidle

southeast of the left sbutment, Crest of ihe siilluay will he 66L,0 foot
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above meen sea level and 17 feset below the top of “the dai. The reservolr
outlet will consist of a gate-controlled councrete-lined tunnel cut through
rock in the left sbutment., Flood contrel canacity of the reservoir will
be 22,150 aere-feeb, which is equivalent to 8,% inches of run-off from

the drainage area of 50 square miles, With the reservoir filled to
spillway crest, en ares of 1,100 scres will he inundeted. Relocation of
1,0 mile of an 18-foot bituminous macadam hiphway and 2,5 miles of a 16-
foot gravel rosd will be required. Development of power et ths site is
feasible and moy be undertaken when the maricet for such power hes suf=-
ficiently expanded. The interest cherpges on the excess cost of a higher
dam 1f built at this time, over the unceritein period until sveir power
might be profitably usaed, would be an ecouomic loss of mesnitude, Con-
struction of a multiple-purpose dam should therefore be defsrreds The dam
has becn desipned so that 1t will be susceptible of raisineg in the future,
Provision has been made so that the structure will he seafe if the top of
the dor and the spillway crest are elevated 30U feet, This will make
available 53,450 acre-feet of power storage snd will inundate an addition-
al area of 750 acres when the reservolr is fiiled to spillway crest, The
maxirum pover pool will then be st 91,0 feot above mean sea level end
will flood 1,600 acres. The nlan of the spillwav hes been modified for
future edeptation te include power penstocls, The totel cost of the dam
and reservolir, under these conditions of adapteadbility, is estimated at
$759,000, with total annual charges of $4%,L00. OF these values, $665,000
of the total costad $:39,200,01‘ the amnual charpes represent the emounts
chargeable to flood ceontreol based on estinmates of a single-purpose flood
control reservoir. The reservoir will provide a high degree of flood
protection for the downstream communities on the Millers River, including
Athol, Orange, and HMillers Falls, and will have a considersble lood-reduc-

ing effect on the Connecticut River below ths mouth of the Iillers River,
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Ee Bireh Hills - The Bireh 1111 dawm site is located in Massa-
chusetts on the Millers River, 27.J miles above its junctlon with the
Connecticut River, and 1,5 miles northeasl of South Royalsten, The dem
will consist of an earth embankment constructed by rolled-fill methods,
The main spillway will be constructed on rock in a natural saddle on
the right bank, end small suxiliary concrete spillway weirs will be lo-
cated in an adjacent saddle, The spillway crest will be 852, vest ~bvove
mean sea level, while the top of the dam will be 12 feet ahove this
elevation, The reservoir outlet will consist of a gate-controlled onen-
cut channel exceveted in rock in the right abutment of the dam, The
flend control capacity of the reservoir will be 49,900 acre-feet, whieh
is equivalent to 5.5 inches of run-off from the pross drainsge ares of
17% square miles, or tc 6,0 inches of run-olf from the net drainage arca
below Lower Naukeop dem site of 15% squere miles, With the reservoir
filied te spillway crest, an area of 3,200 acres will be inundated, in-
cluding, a low-lying portion of Baldwinsville, The Fitenburpg Division of
the Poston and faine Railread crosses the reservoelr aron, and 2,2 miles
of double-track line will hsve to be relocated., U. 8. Highway No. 2U2,
a 2U=foot bituminous mecadsm roaed, will require 6,0 miles of relocation.
It will also he necessary to improve 1,5 miles of a local 16-foot gravel
road, The total cost of the dem and reservoir is estimated et $3,00S,OOO,
with amuel charges of $162,800. The reservoir will provide a high degree
of' fleod protection for Athol, Massachusetts, and the severnl dovmstream
cormmunities on the ¥illers River, and will have a considerable {locd=reducw
inpg eftect on the Connecticut Elver below Turners Falls,

he Lower Namukeage - The Lower Naukeay dam site 1s located in
Messachusetts on tiie Millers River, L1,7 miles above its confluence with
the Connecticut Kiver, and 1,5 miles north of North Ashburnhem station,

The dam will consist of an earth embanloment of rolled-fill construction,
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as will, also, the two auxiliary dikes, The spillway will consist of a
conerete gravity welr with a conerele apron comstruclted in the dam,

The crest of the spillway will be 1,0792.7 leet above mean sea level,

and 10 feet below the top of the dam snd dikes, The outlet of the
reservolr will ccnsist of two gate-controlled conduits located in the
base at the right end of the spillwey section. The flood control capeci-
ty of the reservoir will be 8,530 acre-feet, which is equivalent to 8,0
inches of run=off from the drainage arce of ZU gguare miles, With the
reservolr filled to spillway crest, an area of 1,000 acres will be inun-
dated, One mile of & Lh-foot rravel road will be rcelocated, and Ugd
mile of a 16=Toot gravel rosd will be raiscd on its prescent slinement,
The total cost of thc dam and rescrvoir is estinated at $5L0,0w0, with
total annual charpes of &5&,&00. The reaervoir will provide a hirh degree
of floed protection for thne dowustresm comrmunities of the ifillers Liver,
ineluding ¥Winchendon, 3outh Royalston, Athol, Oranpge, and lillers Tolls,
and will have a considerable flood=reducing effect on the Connecticut
Rivar below the mouth of the Millers Jiver. A desire has been expressed
by the State of Massachusetts for l, 00U acre=fcet of conservation storage
at this site. If this storage shouvld be vprovided, st the expense of
local interests, a siphon would he constructed to maintain the conserva-
tion pool st an clevation of 1,071.,0 feet shove mean sca level, flooding
an area of 83U acres. It would then be nocessary to raisc the top of

the dam to 1,089,0 feet above meon ses level, and the s»nillirmy crest to
1,079,0 feet sbove mean sea level, 1n order to obtain the required flood
control storage, Ho other chaniyes in the desiyn of the dam and appurte-
nances would be required. An ares of 1,160 seres would then he flooded
when the reservolir wos filled to swillwey crest, The cstimated cost of
nroviding this conservetion storage, over and above the cost for flood

control, is $112,000, on which the ennual cherges are estimated at § 95,000,
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i.» Honey Hill, = The Homey Hill dem site is located in New
Hempshire on the South Zranch of the Ashuelot River, 5.6 miles above
its confluence with the Ashuelot River, and 1.0 mile vest of East Swanzey,
The dam will consist of an earth embanionent of rolled-fill eonstruction,
The spillway will consist of a conerste weir and chennel constructed in
the right abutment, The crest of the spillway weir will be 520,00 feet
above mean sea level and 19 feet below the ton of the dmi. The outlst
of the reservoir will consist of a gate-controlled reinforced-concrete
conduit lecated in the right abutment, The flood control cepacity of
the reservoir will be 26,200 acre-feet, whiel is equivalent to 7.0 inches
of run-off from the drainepe aree of TU squarc miles, With the roser-
voir filled to spillwey crest, an areca of 1,360 escres, including a portion
of East Swanzey, will be inundated. A 16-foot bituminous macedar road
will require relocation for 1,8 miles, Another 1G=foot bituminous macadam
road will be rectified by the relocation of U,8 mile, and the raising of
1,9 miles, along its present nlinement. Flooding of 1,4 milecs of a 16w
foot bituminous maceadam roed vwill nceessitate the abandomment of this road
and the imnrovenont of 1,1 miles of an nltoernate route, which is slso o
16=foot bhituminous necadam hiphway. The total cost of the dsr end reser-
voir is estimated at $1,935,000, with totnl mnnual charpges of $107,900,
The reservoir will provide a high depres of flood protection for the
downstresr communities of the Ashuelot Kiver, including West Swanzey,
Winehester, and ilinsdale, and will have a eousiderable floodwredueing
effect ou the Connecticut River below the mouth of the Ashuelot River.

Je Qtter Drooke ~ The Otter TFrook dai site is located in Few
Hampshire, on Otter Brool:;, L.$ miles nhove its confluence with the
Aghuelot River, and 2.5 miles north of South Keene, The dam will eonsist
of an earth embankment of rolled-fill construction. The spillway will

consist of a chemnel excavated in the right abutment and provided with a
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concrete overflow weir, The crest of the spillway weir will be 771,5
feet above mean sea level, and 15 fcet lower thsn the top of the dam,
The reservoir outlet will be provided by a gate-controlled reinflorced-
eoncrete condult constructed in the right bank, The flood control
capacity of the reservoir will be 17,500 scre-feet, which is equivalent
te 7.0 inches of run=off from the drainage area of L7 square miles,
With the reservoir filled to spillwey crest, an area of Z50acres will
be inundated., A 20~foot bitum:nous macadan road will require l.6 miles
of relocation. One and one«half miles of relocation will be likewlse
required for 1,3 miles of a 16-foot grevel road, The totel cost of the
dam and reservolr is estimeted at $1,507,000, with totel annual charges
of 79,100, The reservoir will provide s hiprh degree of flood protection
for the dovnstresm commmitics of Otter rook and the Ashuelot kiver,
including South Keene, West Swanzey, Winchester, and Hinsdale, will mae
terially lessen flood stages &t Kecne by reduction of bhackwater effect,
and will hsve an apnreciabls flood=-reducine effect en the Connecticut
River below its eonfluence with the Ashuelot Hiver,

k. Surry Mountain. = The Surry HMountain dam site is located

in New ['mmpshire on the Ashuelot River, 3L.6 miles above its eonflucnce
with the Conneeticut River and spproximately 5 miles northwest of Keene,
The dem will consist of an earth embanlmnent of rolled-fill eonstrustion.
A side channel spillway will be excavated in the right abutment, with its
trest 650,80 fect sbove mean sea level and 19 feet below the top of the
demns The reservoir will be provided with an outlet consisting of a gate-
controlled tunnel excavated 1n rock in the right abutment. The flood
control capacity of the reservoir will be 52,500 nere-foct, which is
equivalent to 6.1 inches of run=off from the tributary druinasge area of
100 square miltes, With the rescrvoir filled to spilliway cresi, an area

of 970 acres will be flooded, including a section of Surry., An 18-foot
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bituminous macedam road will be relocated for a length of 24,1 miles,

The total cost of the dam and reservoir is estimated at 41,620,000, with
annual charges of $92,000. The reczervoir will vprovide a major degree

of flood protection for Keane, Wew Hampshire, and other loecalities on
the Ashuelot River, and will have n conciderable flocd-reducing effect
on the Connecticut River below its ceonfluence with the Ashuslot River.

1. Cleremont. -~ The Claremont dam site is locebed in Wew

— e

Hampshire on the Supar River, 7.1 miles ahove ils coirlience with the
Commecticut River, and ecna mile scuticast of Cleremont. 7The dor will
consist of an eorth embankmant of rellsd-1ill construction., A side-

channel spillway will be conestructed on ree’r in the leit abutiment. The
crest of the snillway weir will be 627.5 foet above mesn sea level, and

15 feet below the ton of the dam. The reservoir ontlet will consist of

a gate-controlled concrute conduit constructed in reclk in the left abubtment.
The flood control canceity of the reservoir will be 78,400 acre-foest,

which is eguivalent to &,0 inches of run-oi” from thu drainage arce of

d

\ 1

2L5 sguare miles. With the reservoir £i11:d to spillvay erost, an arca

of 1,500 acres, including Puclershire, will he flooded. tote Hirhways
Koz, 11 and 10%, 1li-fcot conercte roads, will roguire 2.1 miles eof reloca-
tion, Two miles of relocstion will also be required for ench of two 18-
foot bituminous macadam highwars, A lé-foot zravel rcal will recuire 2.0
miles of relocation., Two sad onsa=half{ miles of a single-track branch of the
Boston and Mazine Reilrond lie within the ressrvelr area, reoulring 1.0
miles of relocation. Tho total cost of tho dwun and reservoir dis osti-
mated at #5,160,000 with *ctal annuel charges of #4065,100, Thoe reservoir
will provide a2 mrjor degree of {loed protection for Claremont and West
Cleremont on the Supar River, and will have a considerable flood-reducing

effect on the Connectleut River belov its conflluence with the Sugar River.
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m. West Cansan, - The llest Cansan dam site is located in Mew
Harpshire on the Mascoma River 13.% miles -~bove 1ts confluvence with the
Connecticut River,and 1.5 miles eest of ¥est Cansan. The dam will consist
of an earth embenknent of rolled-fill construction. The spillwny will con-
sist of a bromd-crested concrete <reir at the right end of the ermbanlment.
The crest of the spillway will be 310,0 feet above mean sea level and 17.0
feet below the t oo of the dan. The sutlet ¢f the reservoir ywill be vrovided
vith & gate-controlled reinforced-concrete conduit loeasted in the lcft abut-
ment. The storere capreity of tre reservolr vill be 53,500 sere-feet, which
is equivelent 4o 17,5 inches of run-off fron the <reint e arec of 30 square
miles, Of this storsge 34,100 acre-feet, equel to 5,0 inches of run-off,
are to be ntilized for flecod contrel. The remapinder will be devoted to
conservetion. The conservotion pool will be miinteined by meens of a si-
plion at 05,0 fert above mean sem level, flooding an erea of 1220 acres,
¥Hith the reservoir fillecd to spillway crect, an ares of 1300 scres vill be
inunderted., Reloertion of !0 miles of a 20-foot bituminous meceodam hiph-
vay will be required, It will slso be necessary to rcloceote (,0 miles of
single traek mein line of the Boston & ‘sine Reilroad. The total cost
of the dem rnd reservolr is estimated 2t 2,020,000, with totnl annual
charges of 123,400, Of these velues, 32,250,000 of the totnl cost of
5111;,500 of the cmuel eost, represent the amounts charpeable to flood
control bascd on estimates of o single-purpesc f{lood control resorveir.
The rescrvoir vwil? provide & high degree of floed nroteetion for the down-
stream communities on the nscomn lver, inciuding “nfield end Lebneon, and
will hrve an apprceiable flocd-reaueing e¢ffect on the Comnnecticut River be-
low the mouth of the oscors River.

n. SBugar Till. - The Sugar Hill dam site is loceted 1n Yew Homp-
shire on thc Awonoosue River, 1/,,7 miles vhove its canfluence with the Con=

nectieut River, and 2.8 miles northenst of Lisbon. The dom will eonsist of



an earth embenkment of relled«fill comstruction. A concrete gravity over-
flow weir will be built on rock in tho right sbutment. The spillway crest
will be 733,00 fect above moon sen level rnd 20 fect bolow the top of the

dam. The outlct of the dem will wnsist of a gntowcontrolled concrete-lined
tunnel canstructed in rock in the right cbutrent, The flood contreol capacity
of the reservoir will he 11,60C acre-fect, which is cquivalent to 7.0 inches
of run-off frem the dreinege orea of 246 square miles. VWith the rescrvoir
filled to spilivwey crest, an “roee of 1750 ccres, including Berrctt, will

be inundated. U, S. Highway YMo. 302, en 13-foot concrcte rocd, will ree-
quirce 7.5 miles of rcloention, Relocotion of 2.y miles of 16-Toot gruvel
road will clso be reguired. The White Mounitmin Division of the Boston

oend ilsine Rodlroed, o single-trocie linge, will reculre 7.0 mil s of reclo-
ec.tion. The totel cost of the dem cnd roscrvelr is o stineted ot 56,530,000,
with total cnnual chorges of 3%27,300, The rescrvoir will provide o high
dogroc of flood protection for the dovnstream commaunitics on the Ammonoosuc
River, ineluvding Lisbon ond Bath, cnéd will hve & considercble flood-ro-
ducing ¢ ffeet on the Connceticut River helow tecodsville,

o. Upper Fifteen Mile Falls., - The ipper Fifteen Mile Palls dam
site 1s locrted on the mair ste- of the Comnecticut liver 2306 miles above
the mouth end 1,0 mile southvest of bmiterford, Vermont, send 0.5 mile west
of' Pattenville, Vew Manmpshire. The danwill be an ermbanlaient of combined
rolled=fill earth mnd rock-fill. 1 concrete<lined spillvay will be exca-
vated in rock in the left abutnent., The crosi of the spillvmy will he 851.0
feet above mean ses level snd 275 feet below the top of the dam. The outlet
of the reserveir will be provided by 2 grte-controlled tumels cut throvgh
rock in the left abutment., The flood control camacity of the reservolr
will be 174,000 acre-Leet, vhich is equivalent to 9.5 inches of run-of?
from the drainepe area of 1624 squere miles, ith the reservoir filled

to splllway crest, an area of 12800acres vill be inundatecd, including
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Waterford, Verment, North Littleton and Pattenville, Mew lampshire, and
portions of Gilmen, South Lunenburg, Guildhell Staetion, and Guildhall in
Vermont, ond Cushman, Lanecaster, Northumberlend and Groveton in New Hanp=-
shire, U, S. Route MNo. 2, a 20-foot bituminous macadan highvay, will re-
quire raising of the road for 1.0 mile., ¥ew Hampshire State Highway Mc.

13, a 20-foot bituminous macadem roud, will require 5.6 miles of rclocation.
2. miles of relocation and 1.0 mile of improvement of & 20-foot bituni-
nous macadem road will be hecessitnted for 8. dlstance of 3,2 miles., Reclo-
cation of 5.y miles of 13«foot gravel rosd and 2,1 miles of 16-foot rravel
road will be required. A single treocr line of the !Maine Central Reailroad
will lie within the reservoir srec for s length of 3.0 miles, necessitating
?,2 miles of relocotion. Develeopment of povrer at this site is feasible and
mzy be undertaken when the market for such pover hos sufficiently expended,
A market for this pover 1is not now assured, If oand vhon the power poten-
tislities at this site cre developed, 215,000 ecre-fect of storapge, equiva-
lent to 2,5 inches of run-off, will be utilized for this purpose, The re-
mainder will be rotained for flood control, Under these conditleons the ele-
vetion of the maximmm power pool will be 305.0 fect slove mean soa level,
snd it will {loocd 3500 scres, The preosent plen of conctruetion ineludes
adeptetions fer pessible future pover plant insteolletion, Thoe totul cost
of the dom and reservelr under these conditions of cdoaptability is cstimeted
at 511,835,000, with totol enruval chirges of [76L,000. Of thcse velues,
£11,,250,000 of the total cost of {742,000 of the annw.l cherges reprosent
the cmounts charpg able to flood control, bused on estirrtes of o single
purpaesc flood control reservoir, Thoe roscrvelir will hive o considercble

floocderecducing cffect on the downstrenn reeches of the Connceticut itiver,

pe Willirmsville, = The Willlamsville dem sitc is leectod in

Vermont on the Vst River, 8,% wmiles chove its confluence with the Connce-
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ticut River, cnd 2.0 miles cost of Willicmsville. Ine dem vill consist

of rn certh cmbanlment of rolled-fill construction. £ corncercte side-chone
nel spillway will be Wilt on rodk in the ripht abutment. The erest of

the spilliay will ho L72.0 fect nbove mnon see level rnd 21,0 feot below
the ton of the diin, Tho outlet of the rescrvoir willi consist of o pote-
controlled concrcte-lincd tummol cut throurh rocz in the right sbutment,
The flood control copnelty of the reservoir will be 150,000 rere-foot, which
is cquivelent to 7.0 inches of run-off fro: the drainsge erce of LOO square
niles, With the ruscrveir fillad to spilleny cerost, on rroe of 2300 reros
will be inundoted, ineluding Hermonyvillo. ESfcte Fighway Mo, 70 vill be
flooded, neecssiteting 2.1 milas of relocntion of 15-foot bituainous ma-
cr.dam roed rnd 3.8 milcs of 18-foot grovel rosd. A 1G-foot grovel road

a2l

will recquire 4.5 miles of reloerntions Dovelopment of poier -t this cite

is feosible and moy be undertokeon whon the morzet for suceh power hes suf-

~

fielently eoxpundeds The intorest cheorgos or the cxecss cost o < higher
dem if built ot this fime, over the wicer® . ln poried wuntil suve't nover might
Exl

be profit o bly uscd, wmuld be on econnmic loss of wornitude. Construction
[ ¥ .

of multiple~purposc dum should thercfore b fuforred. The dom hes boen
designrd so that 14 will be suscenbible of roising in the Tutwre, Pro-
vision hos born mode thot the strueture 2311 Lo enfo i the top of the dum
rad the spillvey orest oro clovoted 0.0 foot, vhich 111 meke rvnilsble

I
e

10% ,000

ra

crewfcat of power storige, wnd will inundite rnnoo dditionnl rren

of 1020 cercs wixn thoe riscrveir is £illed to spillwry crost. The maxi-

mun power pool ill be ot LA0,0 feot chove “ivn scn lovel snd will floed
2330 reres, Hipghvmy rcloentions heve been plrnned so thet no fuvture chmges
in thom w11 be neccessory, The tetr1l cest of the dom rnd roscrvelr, wmder
these conditlons of cdrptebility, is cstimted ot 26,280,000, with total

ernu~l chrrges of %321,L00. Of those volucs, 5,260,000 of the totnl cost



and $%08,600 of the amual chrirges are the amounts chargeable to flood
control, based on estimutes of a single=purpose flcod control reservoir,
The reserveir will hove a considerable flood-reducing effect on the Con-
necticut River below lts conflience with the west River.

g. Cembridgenort. - The Cembricdgeport dem site is loented in
Vermomt on the Saxtons River, 7.3 miles above its conflvence with the Con-
necticut River, ond 0.6 -ile sovthesast of Cambridgencrt, and 2 miles north-
vest of Saxtons liver., The dem vwill consist of m earth enbaniment of
rolled-fill consiruvcticr, [ concrete side~-chemel spillway will be built
on rock in the left abutment. The crest of the spillway weir will be &42,0
feet above mean sea level and 1% feet lower then the top of the den, The
outlet of the reservoir will conslst of & rete-controlled concrete-iined
tunnel lgcated in rock in the left abutient, The flood contral cepacity
of the reservoir v»ill be 21,0600 acre-feet, vhich is eguivalent to 7.0
inches of run-cff from the dreinere ar-a ol 5% sqwere niles, V/ith the
reservoir fillec tr spillwey cresi, nnores of (50 acres will be inurndated
including Cambridgpeport und e portion of Athens. Stete REighway o, 121,
an 13-foot bitw:incus mecadmn road, 111l be reloccted for & distance of
1 niles, An 13-foot grovel rocd will resvire 3,0 miles of reloeation,
A 1i-Foot ~revel rocd will clso require reloniien for 0.5 mile. The
totel cast of the dem ond recorvelr is estirated ot 51,779,000, with
totel annuel chorges of %104,000. The reservoir will provide a high
degree of flocd protection for the dovnstrec comunities on the Stoxtons
River, including Sextons River, end will h ve a considereble flood re-
dueing effect on the Connecticut Hiver helow Bellovs Falls,

r, Brockway. « The Brociwny dua site is lomted in Vermont on

a—

the Willlams River, 5.5 miles above its confluence with the Commecticut

River, and 0, mile vest of Brockwsy ™Mills, The dam will consist of
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an ecrth ombanlment of rolled-fill construction, The spillwey will be pro-
vided 1iith & concrete gravity welir Luilt or rock in the left abutment. The
crest of the spillway will be 552.5 feet sbove menn saga level and 15 feet
helov the ton of the dem. The outlet of the recervoir will consist of o
rete-controllied concrete=lined tunnel loczled in rock in the left abutaert,
The flood control ecapacity of the recervoir vill be 22,300 ncre~fect, which
is equivalent to 5,0 inches of run-off from the draimage area of 101 square
miles, ¥ith the reserveir filled to spilivoy crest, en area of 370 acres,
inclvding & portien of Dartonsvills, will be inundated, Stale Hishway Wo.
10%, an 18«foot Liturminovs meeeden rosd, vill rocuire 2.5 miles of relo-
cation, Reloecatinn of 7,56 miles of 1i«fout gravel rosd vill be reauvired,

A single-trace” line of the Tmtland keilroad lies 'iithin the reserveir area
for s distance of 1.0 milen, ond 5.3 nlles of relocntion will thus be re-
guired. The totcl cost of the den o1t recarveir is estimeted ot 32,904,000,
with annuel cherges of 150,300, The reservelr vill heve o considerable
flood-reducing effect on the Comnecticut liver below the movth of the Til-
liams Niver,

5. WMorth Springfield, - The Yorth Springfield doy site is lo-

cated in Vermont on the Blrek Riwver, 3.2 wmiles sbove its confluence with
the Commecticut Flver, end 0,9 nile northecst o Torth Springfield, The
darn will eonsist of an esrth evhenkment of rolled-7ill constructior, A
conecrete gravity overflow spillway will he bullt on roct in the ripht abut-
ment, The crest of the spilluey will be 52.1.5% fectsebove mean ses level

and 19 feet belov the top of the damas The nutlet of the reservoir will
censist of five gole-controlled condvits locted in the base of the spill-
vmy section. The flood control @pecity of Yhe reservoir will be %%,400

o

tere-fect, which is equivelent to $.2 inches of rueoff fron the net droins-

cge areo of 102 squere miles below the Ludlow dom site. With thie reservoir

2



filled to spillwey cerest, an eren of 40 acrves, including o portion of
Perkinsville, 3111 be flooced. OCtote Lighwey Vo, 100, ar 13-foot bitue
ninous macadom road, will recuire 0.7 mile of relocntion. 4 short leongth
of = 15-foot gravel road will require relocition, The total cnst of the
dom  ond reservoir 1s estincted =t 52,013,000, with total annunl chorges
of 5116,300. The reservoir 17111 provide a high degrec of {lood protee-
tion to Bpringfield on the Blre'™ Tiver, anc vwill heove an apprecinble
floodaraducing e ffect on the CZomecticut iver below the mouth of the Tl-el
River.

t. Ludlow. & The Ludlow cra site is loerted in Verment on the
Bleck River, 27.7 miles cbove its confluence vith the Connecticut River,
and 0,75 mile northirest of Ludlow. The dom wyill consist of mn enrth cmbank-
ment of rolled-fill constructien, A side-chennel spilluay will be construc-
ted on recl in the rirht abutment, The crost of the spilliny welr will be
1030.0 fect nbove meon sen level cnd 21 fect bolow tic tep of the dome  The
outlet of the recscrvoir will consist of o ghte-controlled reivforcod-con-
erete condult constructed in o roek cut ir the right ¢ butaent., The storipge
croeeity of the roservoir ++ill be 44,000 cerc-foct, which is equivelent to
18.0 inches of run=-ofi from the droincge orec of 55 squwre miles, Of this
storrpe, 27,000 rere-fect, egqul to 3.0 inches of run-off, rre to be uitllized
for floed contrel. The romiinder will b devoted o conscrvotion. The con-
servetion pool will be mointeined, by meens of ¢ sinhon, ot 1074.0 fect
chove nern sece level, flooding cn arcn of 1200 ceres,., with the roservoir
filled to spillwry crest, an cren of 1600 reros, including Grohemvillc,
=ill be invndoted, A length of State Mighwoy e, 10% +ill regnire 1.3 milces
of reclocntion of 1=foot conercte roud ond 0.0 milc of relocttion of 13-
fost bituminous meendem rond, Stote Mighvmy Yo, 100, on 138-foot bitwsinous

meerdor rood, 1ll roquire 2,6 miles of reloention, It will siso be neccs-

sary to improve 6.4 miles of o 16=-foot grovel rond., The totsl cost of the
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dam and reservolr is estinmsted ot 122,200,000, with tetal annunl charpes
of 512,,000, Cf these velues, ;1,751,000 of the total cost and 97,100
of the totel annual charges represent the amounts chargesble to [lood
control, based on estimates of o single-vurpese flood control reservolr.
The reservoir will provide 2 high depree of lood protection for Lhe
dowmstrean camunities on the EBlac: [iver, including Ludlow, Perlins-
ville, Morth Springfield, and Springfield, cnc wilil hrve a consicderahle
flood-reducing effect on the Connecticut ‘iver below the movth of the
Eleack Hiver.

u, Forth Hartlend. - The Morth Irrilond dem site is located
in Verrmont on the Ottauquechee River, 1,5 miles nbove its conllvence
with the Cormnecticut Hiver, arnd 1,0 mile northrest of Yorth Hartland,
The dam vill consist of en earth erdberimert of roiled-T1i1l construection,
as will the cuxiliary dike., A side~chonnel snillimy will he exenvated
in roel: in the laft sbutment. The crest of the spilliny welr wdll be
BLES fect above meen sea level and 17 fet below the tor of the dom and
dike, The outlect of the reservoir will consist of & rsate-controlled con=-
crete=lined tunnel cut throush rocl in the lelt abubient. The flood con-
trol eapscity of the reserveolr will be 71,100 rerc-feet, which 1s cquive=
tent to 6.0 irches of run-off fran the (relnnpe srea of 223 squere miles,
With the reservoir filled te spiiliey creast, on crea of 1120 zceres will
be flooded. An 18-foot grovel rood will recuvire 1.0 mile of releocotion,
The totel cost of the dem =nd reservoir is estiocted ot 53%,4%0,000, with
total onnunl charpges of ,131,10C0, The rescrvoir -1l hove o moterinl
flood-reducing e ffect on the Connecticvt Liver helow the mouth of the
Ottauvgquechee River,

v. Scuth Tunbridee, - The Joutk Tumbridoe dam site is lcceoted

PO SR, ~+ Y

e

in Vermon on e rirst Drane: of the hite Jiver, one mile shove its
v t, th t D I th + , i b t

confluence with the “hite River und 1.5 miles north of South Royoltons
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The dem will consist of an earth embankment of rolled-fill end rock con-
struction, with a side-channel spiliway built in rock in the left sbut-
ment. The crest of the spillway will be 56L.0 feet above mean sea level
and 21.0 fect below the top of the dan, The outlet of the reservoir will
consist of & gate-controlled reinforced-concrete conduit constructed in

the rock floor of the left bank, The flood control capocity of the reser-
voir will be 32,600 acre-fect, wvhich is equivalent to 6.0 inches of run-
off from the dreinage arca of 102 square miles, WWith the reservoir filled
to spillway crest, on crea of 860 acres will be inundated, including = por-
tion of the village of South Tunbridge. Stocte Highway Yo. 110 will require
L,.0 miles of relocotion of 18-foot bituminous mucadan recd. Two 1li-foot
gravel roeds will require 2.6 miles of rcloc.ticn. Relocction of 6.5

niles of telecphone oand eleetric distribution lines will also be necessory.
Thco total cost of the dam und reservoir is cstimted ot 32,275,000, writh
total annuel churges of $128,3%00. The rescrvoir would heve o consider-
rble flood-recducing effect on the ¥hite River cnd on the Connecticut River
below White River Junction,

w, South Rendolph, - The South Rondolph dem site is loerted

in Vermont on the Seccnd Branch of the White River, 5,0 miles above its
confluence with the ihite River, eand 0.% milec northecst of Ecst Bethel.
The dam will consist of ©n eorth embonkment of rolled-fill construction.
The spillwny will consist of o concrete brocd-crestod weir built on rock
in the left cbutment. The gpiliway ercet ill be $26.5 fect cbove mean
see. level ond 20 feet below the top of the dam, The outlet of the reser-
voir will consist of o gate-controlled conerete-lined tunnci cut through
rock in the left cbutment. The flood control copricity of the rescrvoir
will be 23,500 cere-fect, which is equivelent to 7.0 inches of run-off
from the droinege croa of 63 squere miles, With the roscrvoir filled

te spillwey crest, cn cren of B33 ecres, including South Hendolph =2nd
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& portion of Fost Rendolph, 1411 be inundrted. Stote Higheey Yoo 1,

el

an l8-foot bitunminous meendmm rocd, will require .6 miles of rcolaocn-
tioen ond 1,73 miles of improvement, The totel cost of the dom ond rescr-
voir is estimctcd ot 51,670,000, with total cmnnucl chorges of 83,100,
The reserveir will provide o high degrec of flood protection for tho dovn-
strorm corrmunitics of the Yhite liver, inclvding Royrltern, South Royrlton,
Yest Hertford, ond Hartford, tncdwill hove on epprecicbhbie flood-roducing
cffeet on the Cornceticut River belaow vhite River Juneticn,

X Aycrs Brook, - The 4ycrs Brooln dmm site is loented in
Vermont on Aycrs Brool, 1.2 milcs rbove 1ts junctlior writh the Third
Branch of thce Thite River, ond onc milc north of Erndelph. The dem
vill consist of on esrth ambrniowent of rellcad-"111 construction. A con-
erete side-chonnel spillwey will be constructed in the right o butment.
The crest of the spillvey velir will be 63745 foot nbove monn s level
'nd the top of the demwill e 17 fect thove this elevetion. The roscr-
voir outlet ill consist of r gote-contrelled reinforccd-conercte conduit
loccted in rock in the right cbutment, The fleod emtrol ecpacity of
the rescrveir will be 11,200 rero=foct, which is oguivalent to 7.0 inches
of run=-off from the droinnge 2ron of 30 squire miles, With the roscrveir
fillecd to spillvmy erost, on crce of 610 ceres will be immdoted, Stote
Highvey Mo, 12, tn 13-foat bitumineous mecodrn rocd, 1vill rcquire reloeo-
tion for %,0 milcs, It will clso b ncecssory to rcloe te o 10-foot grovel

)

roc.d for 0,9 milc. The totol cost of the dinm

rnd reserveir is cstimoted
ot 210,000, v ith totel ~mnusl cherges of 51,50G. The rescrvoir vill
provide o high derrue of [lood protection for the dovmstream domoge con-
ters on the white Jiver end will hove o eonsicdercble fleod~roducing of-

feet on the Connccticut Wiver below “hite Kiver Junction,
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y. Gaysville. - The Gaysville dam site is located in Vermont
on the White River, %1.6 miles above its confluence with the Connecticut
River, and 0.5 mile southwest of Gaysville., The dam will be of concrete
arch construction. The spillway will consist of a conerete gravity over-
flow section at the right end of the dam. The crest of the spillwsy will
be 798.0 feet above mean sea level and 21.0 feet below the top of the dam.
The reservoir outlet will consist of /i gate-controlled conduits through
the base of the arch dam. The flood control capacity of the reservoir
will be 84,300 acre-feet, which is equivalent to 7.0 inches of run~off
from the drairage area of 226 square miles. With the roservoir filled
to spillway crest, an area of 1860 amcres will be inundated, including
portions of Stoclkbridge, Tupper, end Emerson. State Highway No. 107,
an 18-foot bituminous macadam road, will require 7.2 miles of relocation.
State Highway No. 100, an 18-foot gravel road, will reguire 7.0 miles of
relocation. A 1l6-foot gravel road will require relececation for 0.6 mile.
Development of power at this site i1s feasible end mey be undertaken when
the market for such power has sufficiently expanded. The interest charges
on the excess cost of a higher dam if built at this time, over the un~
certain period until such power might be profitably used, would be an
gconomic loss of magnitude. Construetion of a multiple-purrose dam should
therefore be deferred. The dam has been designed so that it will be sus-
ceptible of raising in the future, Provision has been made sc that the
structure will be safe if the top of the dam and the spilliway crest are
elevated 19.0 feet. This will meke available ;0,000 acre-fect of power
storage, and will inundate an additional area of 380 acres when the res-
ervoir is filled to spillway crest. The maximum pewer pcol will then be
at 767.0 feet above mean sea level and will flood 1090 seres., Highway
relocations have been planned so that ne fwrther changes in them wili be

necessary. The total cost of the dam and recservoir, under these condi-
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ditions of aduptability, is cstimeted at wl, 785,000, with tetal annual
charges of $261,800, Of these values, §i, 000,000 of the total cost om
$2011,900 of the snmnunl charges roprosunt the ancunts chorgesble to Tl-04d
cmtrol, bascd on cstimatos of a singlo-purposc £lecd erntrel reserveir,
The reservoir will provide a high degroc of fl..d woeteetion far the
dovmstroam ecmrunitics on the White River, including Gnysville, Bethel,
Royalton, South Royaltoen, west Hartiord, ond Inrtivrd, and will hove m
cppreeioble flood=reducing offcet «n the Cemncclbient River below the
mouth of the Whito River,

. Union Villagc. =~ Unim Villege dam site is located in

Vermont on the Ompompanocsuc River, lo1 miles abuve its junction with the
Comneoticut River, wnd 0,3 mile north of Uni.n Village, The dam will cin-
sist of an earth embunlment «f hydraulic-f1ill consiruetion. The spiliwmy
vill be in ledge rool: at the bobtom of o deep ecrth cut in the right abut-
mert, ond will be preovided with a conerets welr, The erest of the spill-
way will be 55440 fcet above mew sex lewl and 30 feet below the tup of
the dam, The resorv.ir -utlet will consist cof o gate-combrolled tunncel in
roek in the left sbutment., A small reereaticn pocl will be maintained at
Elevation L6040 by means of & siphon, The {loud comtrol cepacity of the
resorvolr will be 30,200 aere-fect, which is couivilant to Lo5 incheg of
run~off from the dreinago arco of 126 squorc miles, With the rescrveir
filled to spillwoy erest, an arcn of 650 acres will e inundated, A
16-foot gravel road will requirc 1.2 miles of rcl c.tion and 148 miles

of roising the rood clong its present alincument, In accordince with a
reeomiendition of the Federal Power Commisci-n for additional capoeity,
the height of the cnbonkment will be 10 fect grocter than is nceecssary

for flond eomtrel storage, in rder to provide £ r possidle future powoer
storages If and when the powver potentialities of this site are develuped,
the spillwry crest will be rcised to 56,0 feet above meonn sec lovel. This
will moke available 7L00 nere-feet of pover sborege md will flovd on od-

ditional area of 70 aecres vhen the reservoir is filled to spillway crest.
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The maximum power pool will then be 502,0 feet above mean sea level and
will inundate an area of 250 acres, In accordance with these provisions
the design of the structure has taken inte account the possible raising
of the spillway crest and the consequent additional load, and the intake
end teke-off of a penstock will be comstructed. The total cost of the
dem and reservoir under thesc conditions of adaptability is estimated at
$2,376,000, with total omnuol charges of $125,900, Of these valucs
$1,941,,000 of tho totnl cost, end $106,100 of the annual cherges, rop=
resent the amounts chargeable to flood control based on estimates of a
single-purpose floed control reservoir. The reservoir will provide a
me.jor degree of flood protection to downstream communities on the Ompom-
penoosuc River and will have & substontial flood-reducing effoct on the
Cennecticut River at and below FEanover,

as. South Branch. - The South Branch dam site is located in

Vermont, on the South Brench of the Waits River, 1-1/2 miles above its
Jjunction with the Weits River. The dem will consist af an earth embanke
ment of rolled-fiil construction. The spillway will be constructed of
reinforced conecrete 5l feet in diameter and will discharge inte & 23-foot
diameter reinforced-concrete conduit embedded in rock. The crest of the
spillway will be 815.0 foet above moen sea level, 18,0 fect bolow the top
of the dams The ocutlet of the reservoir will consist of a gate-controlled
reinforced-concrete conduit constructed on roeck, The flood control ca-
pacity of the reservoir will be 16,800 aerc-feet, which is equivalent to
T+0 inches of run-off from the drainege area of Ls square miles, With the
reserveir filled to spillway crest, an area of 570 acres will be inundated,
An 18-foot gravel road will require 3,9 miles of rolocation. A4 16-foot
gravel road will require 1.2 niles of reloecaticn, Censervation storage et
this sitc may be frasible in the future, but will not be developed until

tho nced for it is ovidencod. Accordingly, the dam hes been designed so



that it will be susgceptiblz of raising in the future. Provisions have
been made so that the structure will be gale if the tor of the dam ond
the spillway crest are elevated 29.0 feet, which will provide 2i,200
acre-fzet of conservatlon storage. Hishvay reloeations have been planned
for the ultimate condition. I conservation storapge is orovided in the
future the conservaticn pool level would be maintained by moans of =
siphon to be installed at that time, at 026,0 Teet above mean sea level.
The pool would flood an arsn of 700 aeros. The sape amount of flood con-
trol storage would be vrovided sbhove the conservation poel and an ares of
G50 acres would be flooded at the seillwoey erast, The total cost of the
dam and reservolr, under theogse conditions of adrptebility, is estimated
at $1,392,000 with total annuel charges of %75,500. Of thece values

%1,270,007 of the total costs and 70,000 of the anunnl ch virs are the
amounts charpeable to flcod control, bhrsed on cotirnvdos oi o gingie-murnose
flocd control reservoir. The reservolr would have a coneiderablo flcood-
reducing ef:ect on the Connecticut River below the mcuth of the YWaits

River with minor tributzry benafita.

the Vietorv. - Yhe Viebory dem sitc ls locuted in Voraont on

— —_—

Mocse River, 17.2 miles above its junction with the Parsvinsie Blver, and
L miles north of North Concord. The dein vill cengict of an carth embank-
ment of rolled-fill construction. A concrete gravity section srillway

will be provided in the ri ht abutwent., The spillway crest will be 117%.0
feet above mesn son level rao 17 fest beley the ton ol the dam. The outlet
of the rescrvoir will consist eof a gate~controlled concrete conduit located
in the rirnt abutuent, The stoerape cancceity of the reservoir will be
51,000 acre-fect, which is enunivalent to 27,70 inchos ol run-oi'' from the

drainage arca of 40 square miles, OF this stor: 20,800 sere~fect, equal

to 8.0 inches of run-off, are to be utilized ror [Mood control. The re-

mainder will bo devoted teo conscervation, Tha conservation wnool will be
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meintained by merns of o siphon at 1164,0 feoct nbove mesn seon ICVOi, flood-
ing an orec of 2300 aerese With the roescervolr filled e spillvwmy erost,
an arcc of 73% aecrcs will be inundated, Rcolocetion of l6 miles of an
18~foot grovel rond will be requireds The total cost of the dem and ros-
crvoir is cstimoted ot §1,415,000, with total annual charges of 380,200,

Of these valucs, 51,023,000 of the total cost and 360,100 of the annual
charges reproscent the amounts chargeable to {lcod control bascd on esti-
metes of o single-purpose flood control reservoir, The reservoir will
provide a high degroe of flood proteetion to the dovmstroom communitics

on the Passuapsic River, including 8t. Johnsbury, and will have an npproe-
cicble flood-roducing cffeet on the Comnnecetieut River below the mouth of
the Passumpsic Piver,

gce Iyndonville, - The Lyndonville dem site is locuted in Ver-

mont on the Pogsumpsic River, 24.0 milcs sbove its conflucnce with the
Comnceticut River, snd 2,0 milcs northenst of Lyndonville. The dom will
consist of on corth cmbanlment of rolled-fill construction., A concrete
overflow weir will be constructod on rock in the spillwny channcl which
will be exeavetod in the ripght banks The erost of the spillway weir will
be 8450 foet ebove menn sen level and 15 fect bolow the top of the din.
The outlet of the reservoir will consist of o reinforecd-conercte conduit
located on reck in the right sbutment, The flood contrel capacity of the
reservoir will be 26,100 acrc-foct, which is ccouivalent to 7.0 inches of
run-off from the drainnge areo of 70 squerc miles, %With the rescrveir
filled to spillway crest, an arco of 600 scros, including o portion of Bast
Burkc, will bec inumdnted. State Hiphwoy Noo 114, an 18-foot gravel roaod,
will requirce rcelocction for €.5 milue Three miles of other cxisting ronds
will be improved orn their preoscnt alinements  The total cost of the dam and
reservoir is cstimnted at 32,230,000, -writh totel ennual charges of $119,%00.
Tho rcscrvoir wil® provide a high degree of flood protection to the dovm-
stream communitics oi' the Passumpsice River, including Lyndonville, Lyndon,
and §t. Johnsbury, and will have an approciable flocdercducing effcct on

the Connceticut River below the mouth of the Passumpsic River.
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Levees

46, PRACTICABILITY OF LEVEE PROTECTION. - Flood protection by means

of levees is practicable, in general, only where large flood losses are
concentrated in relatively short reaches along a stream. This condition
is further emphasized when a system of resservoirs, Jjustified by its wide-
spread general protection, provides partial vrotection to reaches where
losses arc concentrated, and levees must be justified by the residual
bonefits only., In highly industrialized or thickly populated areas where
lcsses are great, the complete protection furnished by levees is necessary
in aeddition to the reduction of flood ficws by storege reservoirs. In the
Connzeticut Valley, consequently, flcod protection by neans of levees 1s
most adapted to the cities located along tie main river in Connecticut and
Massachusetts that fall in the above category. Significantly, these are
the areas which have made concerted cfforts in the past to protect them=
selves by lovess. In Vermont wnd Wew Hompshirce, snd on the tributerices

in Comnecticut and Massachusetts, the flood losses arc scabtercd owver
wider areas. The few more populous centers subject to heavy flood losses
are located on the banks of streams in such & way that levee construction
is usually impracticable, costing more than the wvalue of the protection.
Levee protection to rural areas is not ordinarily justified because of the
relatively small and scattered benefits to be derived, and the extensive
levees and pumping facilities which would he necessary. If continuocus
levee protection were provided along the Connecticut River to protect all
places which suffered damaze, the amowmt of natural valley storage which
the [looded areas formerly afforded would be considerably decressed, The
flood waters vhich formerly spread through this natural valley sterage
would then have to be carried in the restricted channel or flood-way be-
tween the levees and the resulting flood plane for a given run-off would

be higher. The greater the extension of the levee system, the greater



the affect described ahove, and the higher the lsves grades that would be
required. The cost of a system of protection by lovecs alone would be
prohibitive. A balenced system of reserveirs reducing the flood damage
to negligible amounts in all hut the most congested regions, and lowering
the elevations reguired of levees at those points affords the most ccoo-
nomical solution. The reservolrs retard flood flows and reduce flood
stages in the lower river, and provide substantial benefits to the com-
munities vhere levee protection camiot be justified. At those communities
where locel protection is juétified, the lovees provide eomplete protec-
tion against desipn fiood stages reduccd by the rescrvoir system. The
levees in such & plan would of course provide protection agalnst lesser
floeds, but only when supperted by the reservolr system are they com-
pletely oflective against major flicods.

L7. EXISTING LEVEES. - State, municinal, and vprivete interests have

provided lcecal protection by meeans of leveses ot various points along the
Comnecticut River in Massachusetts and Comnsecticut. There are no exist-
ing lcveos in the Connecticut Velley in Vormont and New Hempshire. The
height of existing levees wvaries with the locality. Prior to the flood
of March 1936, most of these levecs worce constructed to an elcvation to
glve protection spainst a flood of the megnitude of that which occurred
in November 1927. Tho flood of March 193¢ overtopped all levees in the
Conneetizut Vaelley., As & result of this overtopping some of the existing
levees were raised to protect sgainst flood stages equal to those of March
1936. At Holyoke end Chicopee, Massachusetts, this work was done by the
respective municipalitias. At Springfield snd Viest Springfield, in
Masszchusetis, and at Hartford, Connccticut, this work was execubted under
the superviegion of the Engincer Department as Work Relief projects, with
the cogts divided between local interests ani the Federal Government in

accordance with the provisions of the Flood Control Aet approved June 22,
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1936, At Hatfield and Hadley in Massechusetts, the existing levees were
repaired after the flood of March 1935, alsc as Work Relief projscts under
the supervision of the Engineer Department. The flood of September 19%8
overtopped levees at Northampton, Chicopee, and Agawam, and the leveo at
Hartford would have been overtopped and flanked, had it not been tom-
porarily raised with sandbags at the time of the floods The levee at
Hatfield failed without being overtopped. In general, existing works
provide for drainage behind the levees by mesns of intercepting sewers
and pumping plants. In a few rural areas in Massachusetts, levees have
been constructed to prevent destructive erosion of fertile ferm lands,
but do net provide protection from inundation of land =t high stages of
the river.

h8. LEVEE GRADES. - The levee design grades are shown in Table XV.

These grades were prediceted on the stages of the design flood as proposed
in the Comprehensive Report and reduced by the Comprehensive Plan of reser-
voirss The discharges and stages of the revised design flood, and as
modificd by the 29 reservoirs of the Revised Comprchensive Plan, are also
given in Table XV, and show the effeot of the revisicns on existing levee
grades. It may be seen frdém the table that the stages of the revised de-
gign flood, unreduced, are from 7 to 9 feet higher than the fop elevations
of eoncrete wall, This difference graphically demonstrates the necessity
of supplementing the levec protection with & large system of reservoirs.

(Table XV on following page)
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TABLE XV - LEVEE GRADES

Revised design flood

duthorized levec grades in fost

. Discharge in cublce
Site Stage in feet fect per second
Modified Fodified | Design | Tep of earth Torp of
Natural by 29 Natural by 29 levee conerets wall
reservoirs reservoirs
Hartford and East Hartford, 7. %7.0 120,000 | 273,0C0 35.5 L0.5 38,5
Corr. {Memorizl Bridgc)
Springficld and West Springfield]  73.3 6.7 117,500 | 263,000 3.6 68.6 6.6
Mess, (Memorial Bridge)
Chicopee, Massachusetts 76.5 68.5 105,000 { 24%,000 67.6 72.6 70.6
(Chicopee Bridge)
Holyoke, Messachusetts 88.8 7Ll 356,000 | 213,000 770 82.0 80.0
{Atove (ounty Bridge)
Northamptor, Massachusetts 1%6.8 126.3 351,500 ! 198,500 % 127.0 132.0 130,0
i 1




49. LEVEES UNDLE CORSTRUCTION. - Lever projects at ssven localities

as recommended in House Document Mo, 45L, Seventy-fifth Congress, second
session, and suthorized by the Flood Centrol Aet arproved June &y, 1934,
are under construction at the present time by the bEngincer Department (see
Faragranh & E)‘ Exnerience paincd ag a rosnltt ol the work nerformocd in
constructicn of local improvements and of further detailed investirotions
mee in connection with Tinal designs indicates that foundsation conditions
for the flood walls and leovecs are much more serious than oririnally cov~
tenlated, thereby necessitating extensive treatment to provent: reepspe,
and requiring a more costly type of construetion. It hes also been found
advisable To make certain modifications in alinsoucut of the levees in-
cluding the chanpe st Hartford ocutlined in Para; ranh /9 a balov and thn
change at Bast Hartford recommended in Sennte Document Ho. 32, Sevonty-
sixth Congress, f{irst session, and teo raise the ;rade of walls and lovees
along the lover reschos of tributaries. The ne.d for this last-neriin.od
change vas deomonnirated by the unprecedented floed stures on thn tribu-
tariss during the fleod of Sevtember 19%8. The anproxiraie totrl cost

to the Unit~d Statrs for consiructlion of the scven loval improvements se
revised herein is estimated at £17,000,000. The awbhorized nroicet Tor
these seven lavee projects nrovides for the expenditure of 311,520,000,
The dogerintion of these projects isg given in the folloving paragrehs,

A more dotriled explanation of the statvs ol this work and the chanpes
provosed is given in Secticn & of the Appendi:.

a., Hartford, Comneccticut.

(1) Prosent status. - The revoct oroicat nronased 27, LU0

lincar feet of earth levee and concrete 1all extending alens the Connsoti-
cut River from Windser Avenue in the north to the existing Colt Like n
the south., It included ralsing the existins Coli and Clark Like-, and

the construction of walls along the Parl River to hirh jround. Protcetion



of the Worth Meadows end Riverside Park arees is nearing completion. ¥#n-
largement of the South Meadows Levee is completed except for a small sec-
tion now being built as a hired labor unit. A section of the Ceonnecticut
River Leveec and the Park River Conduit remein to be constructed.

(2) Change in alinement. - It is proposod to change the

alinsment ot the South Meadovs steam-electric station of the Hartford
Electric Light Company +to inelude this plent; the principal source of
electrical energy for the City of Hartford, within the protected area.
After the 19%6 [loed, and prior teo the 1930 flood, the compery had con-
structed its owvn wrotection, which proved to he inadequate in the 1978
flood. The proposed alinement will incrwase only slightly the total
length ¢f protection, but will involve constructicn of 2,900 linecar fect
of new earth leves and concrete wall, and a numning station, whereas the
old plan consisted of the rai:ing and strengthening of sbout the rame
length o existing carth leves. The total additional cost to the United
States is ecstimated at $252,000.

(%) Casts. - The revised estimatod cost to the United

Statss of construction at Hartford is 45,c0L, 000,

{L) Local option. - The levee grades suthorized in House

Document #o, LG5 are based on the combined nrotection of levees and the
comprehensive system of 20 reservoirs. The City of Hartford decircs im-
mediate protection agninst a maximum flood and has regucsted that the

levees be built from 5 to 6 fect hi;her than authorized in the Federsl
project. Hartford elsc desirnao 2 pressure condult instead of flood walls

in the lover reachos of the Park River. For both of these items, the

city will bear the additional expense, anproximetely 33,000,000 to 35,000,000,

b. Fest Hertiord, Comnecticut.

(1) Approved project. - The oripinal alinement begins at

high srowmd in the vicinity of the New York, New Haven and Hartford Reilroad



near the north side of the town. The levee followus the Connmeticut River

to the Heckanuwn Eiver, thence up the Fockanum to hiph ground at Brewer

Lene at the scuth side of the tevm. The tobtal longth of the levee 1is
aoproeximately 17,000 feet. A long stretehr oi the levee and wall paralleling
the Connecticut River is under construetion; & snort portion of thins has
boen comnleted. No vork has bheen done on ths northern and southern soce~
tions of levee which c¢xtend from the river back teo hipgh ground, ner on

the threo pumping stations,

{(2) Proposed sxtension. - A substantial chanje of alinc-

ment te ineluvde a populated arca along the PInff, from the rodlrosd north
te Green Terrace, wes roguosted by the tovm after it was apain flooded by
the 1938 floed. This change was subscguently rocommendcd to Congross in
Scuatz Document 37, 76th Congress, 2d Sessicit, The inerease in cost duc
to this chense, bused on the unit vrices used in House Documant Wo, 155,
vras ceotimetod ot 8209, 000.

(%) QEEEEj - The revised ecstimate of total coot £t the
United Stat~s, to complete the protection vorks at Eeot Hartford, ireluld-

ing, the extassion, is 82,507,000,

C. Springfiecld, Massachusetts. - The orizinsl alincment oo-

tends Irom the North lnl Bridge to the high :round north of the Boston
and Albuany Railrpazd bridge and from the Memerial Bridze to the South Ind
Bridpge. Abcve the North End Bridpge, an existing levers, built to desisn
grade, tiss into hirh cround o the nerth. M1l River is carried in a
rressure conduit. This protection is comvlzte except for one small rump-
ing station and the Mill River Conduit. The revised estimate of teual
coct to the United States of the protection orfs at Srrinsfield is
$1,118,000.

d. West Siringfield, Massachusetts. - The original levae

alinement begins at high ground south of the Memorial Bridpe, runs south
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along the barnlt of the Connweticut RKiver fo the mouth of the “estllield
River, and thence west along the banl of the Westfield River to high
ground 3,000 feet above the Agawam Bridge. At the time of resumption of
flood econtrol worle after ths 1938 flood, the protective works completad
at West Springfield consisted of oarth levees and walls extending south
from a point north of the Horth Bnd Bridge, along the Connecticut River
and up the Westfiold (Agawmna) River to a peint 3,000 feet north of Azaweam
Bridge. The levees and wells had becn construeted by W.P.A. funds te a
grade 2 feet lower than the grade roecommen..d Tor carth levses by the
Board of Enginuars for Rivers ond Harbtors in Heuse Document ¥o. 455, A
length of 6,10C feet of this carth loves running cast irom the Agzwam
Bridge alongy the Vestfield River had subsequently becn raised 2 fevt by
the United States, slso as o woerk rolisf projoct, in accoriance with theso
recommondations, The roemaining worl includes foundation treatment for an
otherwise comnleted section of levee, construction of wumping stations,
repalr wor#, and the cnlarging of two sections of lcevee having a total
lenzth of 7,500 feot. The revised total cost te the United States of the
protection work et West Springlield iz estimeted at %1,502,000.

e. Chicopwe, Massachusetts. - The original slincment begins

at high pround in the Willimrncett section, nrocceds southerly along the
bank of the Connecticut River to the mouth of the Chicopee River, and
thence easterlr to hish pround beyond the Boston and Maine Railroad, On
the south bank of the Chicopee River the w.ac berinc at the lower dem,
runs westerly along the Chiceonrce River to o short distence below the
Boston and Maoine PRoilroad, and thence soutliorly end sasterly to hiph
sround, A major seetion of the levees is completed and snother is under
construction. The levees on the south bank of the Chicopee River, and
the vumping stations, are yet to be built. The revised total cost to the

United States of the protection work at Chiconee is estimated at 52,188,000,
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T.  Holyoke, Marsachusetts. - The protection work concists

principally of a concrete flood wall, the first section of which extends
from high ground below the Holyoke Dam dowmstream te high ground near
Mosher Street. This wnit is now nearing completion under contract, cxcent
for a smell section near the Holyoke Dam thet was completed by hired
labor. The protection for the southern part of Holyoke bezins at high
growmd at Appleton Street and runs along the river bank until it Joins

the existing Springdale Dike. Worlr on the downstream section has not

yot been initieted. The revised cost to the United States of the pro-
tection work at Holyoke is estimated at $2,71%,000,

2o Northamnton, Massachusetts. - An alternete alinemcnt was

fo

given in Housc Document No, 45% te the proposcd alinement, and was not
gelected because of higher estimated costz. A later estimote indiceted
that it would cost no more than the basic nlun, snd as it was preflsrred
by locel interests, the alturnat: alinement was adopted for construction.
The alinement extends from Pomercy Terrace and Hancock Street directly
scross the Mill River to the intersection »f the Bocton and Maine Rail-
road with the existing lower level, thence alon; the existing levee to
high grouwna. The flow from Mill River ir diverted inte the Comnecticut
River through Oxbow Lake by a diverslon ennal. Construction of the levee
elong the Connecticut River is mearing completion, cxeent for a short
section where the pumping station will be built. The diversion canal is
essentially complete, except for a masonry drop structure now under con-
struetion. A levee and wall along Mill River nesr West Street aboe the
point of diversion 1s slso uwnder construction. Thes total cost to the
United States of the protection works at Hoivthempton is nov estinsted at
$1,243,000.

50. ADDITIQNAL LOCALITIES STUDIED. =« In addition to the lovecs dis-

cussed above, many other possible levee sitzs have been studied. Some
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of these have been dismissed after preliminary examirmation only, while
more detaliled investigations of the remainder have been made, A dis-
cussion of the sites in the latter claszilieation fellows.

8. Windsor, Vermont. - The Torm of “indsor, Vermont, popula-

tion %689, is located on the right or west bank of the Connecticut River
65 miles north of the Massachusetts-Vermont state line. Severeal factories
and homes and the Boston and Meine~Central Vermont Rallway are subject

to inundation by floods of the magnitude of that of March 1976. Pro-
tection for this ares eould be provided by an carth levee end concrote
wall built to design grade., Four stop-log structures and threc pumping
statiors would be necessary,., The total avorapge annual benefits which
could be realized by comnlete flood oontrol protection of tho arce would
be #31,000, The totanl average annunl banafits after the reservoirs of

the Revised Comprehensive Plan thdt ceould be realized by the proposed
levee and wall are 22700. The total average annual costs would be ap-
proximately %75,000. The ratise of benefits e costs after the reservoirs
is 0.0L. A project for local protective works is not economically justi-
fied and will not be considered further. The area concornaed would recsive
a large measure of protection from the reservoirs of the levised Compre-
hensive Plan, which would lower the stage of 2 flood equal in megnituds

to thet of Mereh 1976 by 15 feet.

b, Hatfield, Massachusetts. - Hatfield is located on the

right or west bark of the Commecticut River three miles north of Horthamp-
ton. An area including residences, a few stores, and market gardens is
subject to frequent flooding. At various times prior to 19385, state and
local apencies have built sections of levee until protection up to within
two feet of the grade of the flood of March 1936 was provided. Portione
of this levee were destroyed in the flood of September 193%C arxl have since

been rebuilt. FProtection to the design grade could be previded for this
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area by inereasi-s; the heirht of the cwistine leves pnd chrnping its
alinement ot its southsrn end. Threc pumping stations and one stop-log
structure weould be nscessary. The total averspe aniusl benefits which
conli be realized by complete flood conirel protection of the area would
he 817,500. The total average annual benefits after the reserveirs cf
the Revised Comrrehensive Plan that could be realized by the proposed
levee are #2300, The total average annual costs would be sprrorimntely
#2€,000, The ratio of benefits to costs alter the reservoirs is .11,
This wroject is not economically justified and will not be consicercd
further, The area concerned vould receive n large measure of protection
from the reservoirs of the Revised Commrehersive Plon vhich weuld lover
the stage of a flood eoual to that ol Mareh 198 by L.5 feet,

G Hedley, Massnachusebts. - Hacley 1s located on the left
or east ben of the Comiecticut River oprosite Horthemnton, on the nevnis-
sula formed by a2 meander of the river. During severe Tloods this entire
peninsula is inundated. An existing levee has heen coactructed or the
northern side of the peninsula to an elevation or 130 feet above mean

sea level, less than a foobt lewer than the _rade of the 1936 flood. To

roteet Hadley adequately, it would be necesserv te raise the heipht of

s

this levee to design grade and extena its souvthern end couth and then
vest, almost completely encireling the villa:e., Four rumning stations

and four stop-lop structurses would be necessary. Thoe Lotal averes; e aa-
nual bencefits which could be realized by complote Tlocd control pretzcetion
nf the ares would be “7Lh00. The totel average annual berefits alter e
reservoirs of the Revised Comprehensive Plan that couls he reslized by

the wroposed leves nre 700, The totel rverace annusl costs would Le
approximately #4,000. The ratio of hencfitr to costs after the roor -
voirs is 0.02. This project is not economieally Justified and will nof

be considered further. The ares concerned rould receive a lerge measure
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of protection from the reservoirs of the Hevised Cowmprehensive Plan, which
would lewer the stape of a flood squal in mapnitude to that of March 19%6
by 8.6 feeto

d, Northampton, Massachusetts. - A ztudy has becn made to

determine the foeslbility of an extension of the approved leve. vproject
at Northamnton to include an arcs of ﬁ/h.of a. square mile to the north-
east of the anproved vrojoct. This extension would provide protection

to the LaFleur Alrport, the Northambton Sehool feor ¢irls, the Three County
Fair grounds, the J. ", Persons and Sons Comnany, manufacturer of larm
machinery and supplies, and shout 720 home:, #11 ol which were inundeted
by the floeds of 1927, 193%0, and 1938, A lovee to vroteet this area
would be two miles in len;th, It would consict of an sarth embanknent

te the design prade, with twe punping ctavions end one stop-log strue-
ture, The totsl average sarmuel boncfits wiieh could be reclized by com-
plete flood eontrol protoction of the srce would be £17,000. The total
average annual benefits, aftor the reservoirs of the Rouvised Comprohen-
sive Plan, vhich could be realized by the provoscd loves sre $8700. The
totel average ennurl costs vould be approrimatelw 5%5,000., The ratic of
benefits to total costs after the reserveirs is 2,20, Two other plans

of levee protection vwere considered, protecting smaller vertions of the
same general area. None of these plans iz <conomieclly Justificd and
protection for this area vill not be concidered further. The area con-
cernad would rsceive ¢ lerge measure o protection [rom tho reservoire

of the Envised Comnrehoncive Plan, which weould lower the stace of & flood

equal in ma ritude to that of March 1950 by 11.2 fect.

€. Bacthamnion, Massachusetts. - Hasthampton is a down with

—_— - i

a populetion <1 10,186, located on the rijht or south bank of the Manhan
River three milcs above its mouth. Broasd Broolr feeds Lower Mill FPond,

from vhich water is drawn by the Hampton Company. The tailrace from the
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mill te the Manhan River follows the natursl course of Ero:d Brook at =2n
elevetion not grestly in ezxcess of thet of the Oxbow. Flooding of the
mill building ocecurs from tac'wabter {rom the Commeecticut Fiver. ‘The
railroad embankment of the Basthamnton Branch of the Boston and Maine
Railrond encireles the dovmstream side of the mill property. Preotection
could be furmished to the mill building by plecing an imprrvicus blanket
on the dovnstrean side of the railrcsd cmbuniment, vwhich exceeds the
desirm grade in eleveation, and closing the existing bridre over Bread
Brook., This in turn would necessitate raising the dam at Lower 1ill Pond
and bullding a short pressure conduit to cerry the spillway dischorge of
Lower Mill Pond to bolow the ralilroad embanirrent. %he total aversge an-
mal benefits vhich could be realized by complute protection of th: ares
would be $83000. The folal everage annual bonofits, after the reservelirs
of the Levised Comprehensive Plan, thet could be realirzed by the proposed
improvermunt ere 1400, The total averape snnusl costs would be approxi-
mately 12,0004 The rotic of bhenefits to costs after Lhe rocerveirs 1=
G.l2. Thiz project is not veconomieally justiri.d and will not Lr con-
sidercd furthir. Tho arce concerncd would reecive o large monsurc of
orotoetion trom the reservoirs of the Rovised Conpreohensive Plen, which
wonld leomer the stage of a flood equael in meopnitude to that of Mareh
1950 by 11.2 fect.

AR South Hadley ¥alls, Massachucetis. - South Hadley Falls

is located on the left or rasst bank of the Comecticut Eiver oppezite
Holyoke. A church. several commerciasl hloeclz, and 30 or LO homes are
subjeet to inundation by e flcod of the mapaitule of that of March 100,
A eli; htly larcer flcod wonld inundnte the hi k school, the town hall,
and many sdditional homcss There is en existin. zonereie viall at South
Hadley Falls constructed to the grade ol the flood of March 1935. How-

ever, this wall was bullt solely to prevent zrosion and exclude flood
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debris. Its foundations are wistable end it is not designed to serve

a5 a levme, having freguent apertures to admit water to balance the
hydrostatic pressure on each sice of the wall. Thers iz no provision

to exclude ULnekmter from Buttery fSirook. Proteetion for this area veuld
require com>letely rebullding the exdisting vwell and ralcing it to the
design prade; o small dam on Buttery Brool 1500 feet northeast of its
Main Street Bridee to szrve as an intseke pool for a pressure cendult to
pass the flow of Bubttsry Drook ouizide of the levece ares; and o pumping
station to renove local run~olf Lrom the nrotected aren. The totsl
average annucl benslits which could be reolized by complete flood con-
trol protection cf the arssz would be 36200. The total averags annual
benefits, alter the reservolrs of the Rovized Comorchensive Flan, thot
could be realized by the provosed improveoncal are 200,  The total averapge
annusl cocts would be a proxinately 331,00, The ratio oi benefits to
costs after the reserveirs iz 0,01, This vroject is not economically
justified and vwill not he conridered further. The area concernesd would
receive a large measure of orotection 'rom the rescrvelirs of the Reviged
Comnrehensive Plan, which would lower the stage of = flood equal In
marmitude to that of Merch 1976 by 12,2 fret.

e Springdale, Massachusstts, - Snringdale iz the arca ad-

joining the exigstving leves project at Holvolx,

Masgsachusetts, on the
south, After the flood of Noveomber 1927 a leven LhG00O fest lown, nro-
tecting an area of 122 asercs, including threo large factoricz, avariment
buildings, stores, and a nleveground, was bullt by the City of Holyoke to
the grade of iris floocd. After the floou of March 1970 this laves vas
enlarged and extended to the gradc‘of the lavter Tlood by the City eof
Holyoke, ss a local work reliaefl projoet. This praide is 1.5 to 2,1 fect
below the grade of the existing levee projeet ot Holyole. Elevation of

the existing Springdele levee to this came design prade is desirable.



The existing levee is constructed of an homogencous ssction of glacial
till, well graded from silt to fine gravel, with no toe drain., It is
very poorly compscted end subject to cracking and sloughing ut the
inside toe during floeds. The foundation consists of fine saturated
sand in a loose state of sompaction. As these conditions render the
levee unstable during floods and unrelieble as protection for the area,
the propeosed work includes rebuilding the existing levee as well as rais-
ing i%., Benefits for the proposed levee can be elaimed for the entire
area protected. The total avernge annual benefits which could be realized
by complet: flood control protection of the area would be $64,200. The
totel average ammusl benefits, after the reservoirs of the Revised Com=~
prehensive Flan, that could be realized by the proposed levee are 1,0, 1,00.
The total and amnual costs of the leves are summarized in Table XVI.
The estimates are prepared on the bases that local intercsts will bear
the costs of lands, demeges, and rights-of-way, and local drainasge, with
8ll other costs being assumed by the Federnl Govermment.
TABLE XV1
COSTS OF SPRIGUGDALE LEVLE

Leves construction . . . . . . %286,000

Drainege and pumping . . . . . 138,000

Railroad relocation . . + & « o &,000

Lands and rights-of~vay ., . . . 13,000
Total caost o]

F

FCdeZ‘Ex.l GOSt . - 3 [y - . - . L ] 5915000
Hon-Federal cost v 4 ¢« o = s & 57, GO0

Federzl emnual cost o .+ o & & o 13,590

Hon-Federal anmnual ¢ost . o o 7,550

Total annuel cost ?5,640
The ratio of benefits to costs after the reservoirs is 1.50. A more de-
tailed estimate, including plans, is given in Scction 6 of the Appendix.,

h. Chicopees, Massachusetis. - Studics have been made to ceter-

mine thc feasibility of extending the levec of the approved projeet at
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Chicopee to include the Hampiden Plant of the Turners Falls Power and
Elegctric Company, located on the left bank of the Chicopee River st its
mouth, and to inelude the Hampden Brewing Company near Willimansett.

(1) The Hampden Plant of the Turners Falls Power and
Electric Company could be protected by a realinement of the approved
earth levez built to the same design grade. The total average annual
benefits which could be realized by complote flood contrel protection
of the ares would be $2600. The annual charges for a levee to include
the plant would be greatly in excess of this amowt. Conscquently, there
is no Justifiecstion for cxtending the anproved lewvee as outlinoed.

(2} The Houpden Brewing Comnany could be protected by a
concrete wall arproximately 700 f=zet long with portsble pumping facili-
ties and twe stop-log structures. The total avera:e annual benefits
which could be realized by complete {lood control protection of the ares
would be $1100, The total averege annual hencfits, after the reservoirs
of the Revised Comprehensive Plan, that could be realized by the pro-
posed levee would be #110. The cost of the wall required to protect this
area would greatly exceed the resulting bencfits., The ~lwur cof improve-
mert is not justified and will not be given further counsideration. The
Hampden Brewing Company would recelve a large measure of protection from
the reservoirs of the Revised Comprehencive Plan, wnich would lower the
stage of e flood equal in mognitude to that of March 1936 by 8.7 feet.

i Riverdsale, Messachusetts, - Riverdale is located in the

town of West Springfield just north of the aporoved levee project at iest
Springfield. The area subject to flooding includes over one hundred
residences of considerable value, a few stores and gas stations, one
smell factory, two extensive nurseries, and several markel gardens, ex-
tending from Bagg Brock on the south te about 1/2 mile north of Geoldine

Brook. The preliminary levee alinement to protect this arca excludes
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Goldine Brook, resulting in two separate levees. The levee north of
Goldine Brook would bc of earth constructicn 2500 fect long with two
stop-leog strhcturcs and one pumping staticon. It would be nocessary to
divert Schoolhousoc Brook, & tributary of Goldine Breook, into the Con-
necticut River about 2000 feet above its mouth. The total average anmmuel
benefits which could be realized by complete flood contrel protection of
the area nerth of Goldine Brook would be 35,800, The totrl average annual
benefits, after the reservoirs of the Revised Comprehensive Plan, that
ceculd be reamlized by the proposed levec are $2,000. The total average
ennual costs would be $13%,200. The ratio of benefits to costs after the
reservoirs is 0.1%, Protection for the arcvs south of Goldine Brook, from
Goldine Brook to Bagg Brook, could be provided by en carth levee approxi-
metely two miles long with three stop-log structurcs and two pumping sta-
tions. Tho total aversge snnual benefits which could be realized by com-
plete flood control protection of this area would be £27,500. The total
and annuel costs of the levee are summarired in the following teble. The
estimates are prepared on tho basis that local interests will bear the costs
of lands, demages, rights-of-way, and local drainasge, with all other costs
being assumed by the Federal Government.
COSTS OF RIVERDALX LIVE

Levee construction . « « « » « .« $440,000

Drainsge and pumping « « « » « « 143,000

Lands end rights-of-way . . o » 50,000

Total Coste o o » » o « « & 639,000

Federnl cost o « « o ¢« « & + « o 585,000
Non~Federal c¢ost o o o & s s + 50, 600

Federal annual cost .« 4 « « « « 26,460
Hon-Federal annual cost o+ . « & 7,040
Total annual cost « « + + & z7, 500
Since the total average annual benefits are substantially equal to the

ammual charges, the lmprovement is considered desirable. A more detailed

estimete, including plens, is given in Section 6 of the Appendix.
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J+  Windsor, Comneeticut., - Windsor, Commecticut, is located

on the right or west bank of the Connecticut River just north of Hartford.
Most of the towm is on ground sufficiently high to be free from flood
damege. However, there are three smell sections which do suffer flcod
damages. The first of these extends from the northern end of tho existing
North Meadows levee project at Hartford northerly to a brook at Wilson.
The land which would be protected by a levee at this point consigts of
truck gardens of high value. The reservoirs of the Revised Comprehonsive
Plan would reduce the total average annual damages from $4500 to $600.

The cost of the levee protecting the aresa would greatly exceed the bene~
fits, The second section susceptible to flood damage extends from the
north side of the brock at Wilson northerly for 2000 feet to and include
ing Berber Street and includes several truck gardens and homes. The
reservoirs of the Revised Comprehensive Plan completely eliminete the
total average annual demeges in this zone. The thira section extends
from Barber Strzet to high ground at Palisade Avenue and includes seversal
homes and Loomis Institute. The reservoirs of the Reviszed Comprehensive
Plan reduce the total averape annusl demegzes from $5000 to $400. The
cost of a leves to protect this amres would grestly cxceed the resulting
benefits, None of these three projects is economiecally justificd, and
they will not be considered further.

k. Wethersfield, Comnecticut. ~ Wethersfield is located on

——

the right or west bank of the Connecticut River just south of Hartford.
A study has been mede to determine the feasibility of extending the ex-
isting project at Hartford to the south to protect Wethersfield. The
area protected would include several homes and the Connscticut State
Prison. 4 levee protecting this area would nccessitate the construetion
of & gate structure Lo provide aceess for smell boats to Wethersfield
Cove. The ruservoirs of the Revised Comprohensive Plan reduce the total

average annual demage at Wethersfield from $6300 to $300. The costs of
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the levee and necessary appurtenant structures would greatly exceed the
resulting benefits. This project is not economically justified and will
not be considered further,

l. Greenfield, Massachusetis. ~ Greenfield is located near

the mouth of the (Green River, a tributary of the Deerfield River, the
latter joining the Connceticut River about two miles below the Green
River conflucnce. Flooding along the lower reach of the Green River is

a result of beckwater caused by a combineticn of high stages on the Deer-
field and Connecticut Rivers, and seldom, if ever, by flood flows from the
Green River itself. The area subject to flooding extends from the mouth
of the Green River to the dam of the Greenfield Tap and Die Company.
Prineipal points of potentiasl demage by {looding in this aree are the
Greenfield Tap and Die Company, employing between 800 and 1%00 people,
loceted on the right banl, and approximately 20 homes and =2 recently con=-
structed sewnge disposal plant on the left bank. Of the three places
subject to flood dema;e, the Greenfield Tap and Die Compasny has experi-
enced the greatest losses, During the past twenty-eight yeurs, there
have been threc floods which have risen azbove the first-floor level of
their plant, the plant floor being flooded to depths of 1'-1" in 1927,
9r-1" in 1936, and L'-2" in 1938, For the 1933 flood the experienced
direct lcsses at the Greenfield Tap and Die Compary were $15,000, while
on the left bank, the losses emounted to $8,200, Similar figures for the
March 1936 flood nre $30,000 and $25,000 respcetively. The March 1936
stage at the Greenficld Tap end Die Company was 151,4; the reservoirs of
the Revisged Comprehensive Plan would reducc this stage te 138.0. The
stage of the Design Flood, in a similar manncr, would be reduced from
159,5 to 144.5. The reservoirs of the Revised Comprehensive Plan would
reduce the total average annual damage of the Greenfield Tap and Die

Company from $6000 to $300, while for the left bank, the reduction of
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the total average ammual damage would be from 32000 4o §200. Frotection

to these areas which suffer greatest damage, by means of levees or walls,
would involve costs greatly in excess of the benefits which would be
realized, As protection for these areas iz not economicelly justificd

on the basis of dameges of record and the estimmtes of the neccssary pro-
tective works, it will not be considered further as a project to be under-
taken by this Department, A Work Projects Administration preject sponséred
by the Massachusetts Department of Public Works was propcsed for a somewhat
less costly protection, This plen wm. adproved. This will provide pro-
tection for both banks of the Green River between points approximately

at the upper snd lower ends of the plent of the Greenfield Tap and Die
Company. Protection for the plant will be provided in the form of bubiress-
type and grevity section reinforced concrete walls. Work on this project
was started in Mey, 1940 end is to be completed during the latter part of
the same yoar. The top of the protective works is at the maximum eleva-
tion of the March 1936 flood. While this provides protection without
freeboard for a flood equal to the maximum flood of record, it will,

after the completion of the reservoirs of the Revised Comprehensive Plan
provide complete protection against any future flood vwihich present studies
indicate can reazcnably occur.

m. Ware, Massachusetts. -~ The Town of Ware is located on the

Ware River 25 miles northeast of Springficld and hos o population of 7727.
It is developed for industrial, commereial, and residential purpcses
along boeth gides of the river. A large portion of the town was inundated
during the flood of September 1938, Protsction can be furnished by sarth
levees and concrets walls, constructed to design grade. Three stop~-log
structures, [, pumping stations, and 5 gate structures for existing power
canals would be neoessary. The totsl average annual benecfits which sould

be realized by complete flood control protection of the area would be
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levees and concrete walls, constructed to

1ipn prade. Three stop-log
structures, l, pumping stations, and & pate structures for existing pover
cenals would be necessary. The total average anmual benefits which cculd
hg renlized by comnlete flood contrel protection of the ares would be
{67,600, The total average annusl benofits, after the reserveirs of the
Revired Cornrehersive Plan, that could be realized by the proposcd lovecs
ant valls ore $5/,,200, The total average annual costs would he spnrox:i-
metoly 215%,000. The ratio of benefits to costs alter the rogorvoirs is
+e20e  This preojeect is not economically justifiied and will net Le con-
sidered further. The Denartacent of Public Works of Massachusetis is
nlanning leocal protesction works for moderste floodn to he construsted

in the imnedinte futuvre.

O, Chicopee Falls, Msssachusetts. - Chicopse Talls is loceted

on the left or soubh bank of the Chiconee River £-1/2 miles above its
mouth. Its principal industries, the Lamb Ernitting Company, the Chiconce
Manufacturing Conpany, and the Figk Rubber Company, are locaicd on the bank
of the river and ars subject to inundation during a flood oi the mapni-
tude of that of September 1930. Protscition can Le furnished for this
crea by merns of a conerete vall and some earth-embankment sections vhire
spece 1ls available, built te desipgn grade. Three pumnping stations and

5 pate structurcs for existing power canals would he necessary. The
total averape ennual benefits which could be realized by comilate flood
control protection of the aree would be $3%,200, The total aversagc an-
nuel benefits, aiter the reservoirs of the kevised Comprehensive Plan,
that could he realized by the pronosed levee and wall are $7%0,100. The
total averspe annual costs would be apnroximately $57,000., The ratio

of benefits to cogts, after the reservoirs, 1s 0.53%., This project is

rot justified and will not be considered further.
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e Cheeter, Mossachusetts. - Chiester has m nopulastion of 1000

and 1s lecated on bobtd sides of the Weot Urench of the Viestfield Piver in

apiden Count. During the flcod of Setewmber 19754 avnroximabely 75
nomeo were flooded, The flood of March 1990 was lans severe beino 2—1/2
fact lower in stage than the 1928 flicod, There is a low e:isting lovee

nrovnia the residentizl section on the 1oft bawk and another low levee

banlt below Maple Streot. Uhe lewos on the left bank was
v out in tho flood of SﬁthLMGr 19225, Tt has bozon robuilt but does
not tic into hich grouwnd and conseguently provides protection arainst
crosion only. Complete protection could bo furnished to 50 hom.s, an
in:., end soverel business establishments by constructing & levee on the

1ottt benl: suproximetely 1000 fout long. A oumoing station and sto--luog

structures st Main Street snd Hevle Street wonld be necessary. The tu
average annusl demege that could be eliminated by this lasvee woula be
250C.  The coct of the levee would far exceed the rasulting berelits,
A similar laves on the vi;ht barlt would »rovide nrotection to L0 how.s.

The cost of this levee would be anprexiiaiely the zame as {or tih- 1o fh

banlz and the resclting benefits woula he lower. In thoe pnst, portions
of' the channel have been deepencd to lovwer Dlood steprns bubt the eficet
hae buoen only temmorary as the chennel sconm {filled into its form.r lovel.

A

Flood protection gt Chester is not justiiied and will not Lo considered
further.

e Pegtfield, Meassachusetts, - The City of Testficld, popuiam

tion 18,7886, is loczted on the right or secuth barh of the Westficld River,
11—1/@ milzs ehove ibs mouth, Portions of its industrial, business, aend
regsitential sections arc zubitet to sovore floeding. An carth lowves with
oni short scction of rubhle wall has beon constructed by leecel interists

to provide protection for this srea. Th: lovee, howcvor, is not of sufl-

fieiwet heipht to givo protection epalinst o mejor flood. Comslote probtact’ o
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for the rnrce could be provided by replreing the oxisting levee with o
combinetion carth levee snd woll built to design grnde and spproximately
four miles in length, with four pumping strtions, two stop-log struetures,
and one gete structure. The totrl aversye snnuel benefites which could

be renlized by complcte protection of the srce rre $60,200. The totul
everage snnuel benefits ¢fter the one upstresm reservoir of the Reviscd
Comprehensive Plen, Knightville, tlet could he reslized by the pronosed
levee and wall ere 143,000. The totel rverege snnuel costs{wnu]d he ep-
proximetely #65,000., The rotio of benefits to costes, nfter ¥nightville,
iz 2.66. This projcet is not economicrlly justificd end will not be
given further considerstion, A lerge portion of the rrer is orotceted
tgeinst minor floods by the existing earth levoe which extends westverd
from Elm Street for 5100 feet, to Fronklin Stroet., This levee wes domeged
during the flood of September 1938, rlthough the grede of the flood wre
three fect below the top of the levee. Since then the levee hrs bsen re-
peired by riprapping where necessory, snd minor chennel improvements heve
resulted from the demolition of the dem of the Turner Fells Power ond
Electric .Comprny end the removel of one hipghwoy bridge. Under prosent
conditions, r filood 445 percent in excess of thot of Sentember 1978 will
pass the levee with a one-foot freeboard, 'With Knightvills Reservoir

in operaticn, the staze of the flood of Seotember 1928 would have becn
lowered /.0 feet, end » flood 80 percent in excess of thet of September
1628 will be moditicd so #s te pass the existing levee with one foot of
freeborrd. Consequently, Knightville Reservolir and the exicting levee

4

provide protection for “Westfield for sll except the lerger and rarcr

floods.
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Channcl Improve wnts

1. TOCCLYTIES DTUDIED. - A study of the Conacctleut River Jatershed

was made to loeate all reaches vhere there anneosred Lo be any netural cov-
striction or obhsiruction of the floocd channel. Heny of those found wers
elimineted b sroliminary economic studies. Soven loealitics were soleciod
for nore detoiled enalyses: the Mount Tom Warrows below MNorthampton,

ERY

Magsachusetts; the Pocovisic Marrows holow Spric ficld, Messrchuscevts; the
Middletorm Harrows below Hertford, Connesticut; the Ashuelot River beleow
"ipchastor, o Jempshire; the Testficld River af Agawoam, Messochusctisg
the 1111 River at Springficld, ressachusctte; the “od Rivoer at Yfinsted,
Comnecticut. 7The reduction of flood flows - i rescrvoirs of the De-

vised Comprehcisive Plan will greetly reduce anrmful crosion snd will

diminish the necsible benefits from channel improvement srejects.

524 UI i '0 NLR’J.S DELOVW NCATH Ty, ?USSLCHV%LT!S
£ J(HCT’Uu‘On of reache ~ Tho rooeeh of rivor stulicd extends

g paid to the

fron Sunderlond to felwoke Dem, with snecial oustention bei
rooch fron Ocolvin Coolidge Bridee o3 Horthorotoin to “nlvoke Dony, o dis-
tance of 11 rilcse In the woaper % miles of the latter portion of tho
roaech, thoe flocd chennel is over 1—1/@ miles ~ide ané flows with a slope
of 0,/ foot pur miles Below the Oxbow cutlel ncar FHorthampton the river
flews throuvil o pon in the Holvolie Rense, the Tlood width is roduecd
abruntly %o }/% mile, and for & distonce of 2~1/2 milce the flood slopeo
is about 1 foot wor miles Below this the river cmbters the costrictod
scetion kmovm ags Dount’ Tom Harrows, occupying the entire valley width ol
gbout 700 reot, snd for a distance of 1-1/2 miles the flood slope is
ebout & feet ner mile., The constricted section ends in the pool of the

Holvoire Dou.

b, PFlan of improvenent. - The chornel cometricition at the lier-

—_— e

rous apnears to be & major factor in backing flood weters up fo Northamoton,
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since more than two-thirds of the totnl {011 i the 1l-mile reach oc-

eurs in this 1-1/2 milc ccnstricted section, ‘mlarcement of the flood

chenttel throur b the Varrows would reduce the flood slone cnd lover filood

stoges ol Uortlwimvcon end points unstrecme In the ¥Floed Conlrel Renort

deted *oreh 20, 1957 (JTouse Document Vo. LB5, Scventy-rifth Conpress,

secrnd session, o nlan for enlergement of the farrows wos studied., Tt

angs benam o e-aro

*red in view of new hydroulie dote obtoined sinee that

drte.  The ol suedicd provides for enleovsowent by widoning the bonks

rnd oxcove sinn bo low twter level, rith: the renevel of 50,000 cublc vords

of corth ond 100,000 cubie yards of rock, as s ovm on Platc Ho. 113,

=

)

Scetion 7 of ©he Appondix,
c. {osts aud benefits. - For o {lood ecuel to thet of foreh

19%6 the crest sh.ze would be reduced £.3 fo b immediatoly clove the ou-

largement and 1.7 foet ot Coelidze Bridge,
of this enlorgenent is estimated at cpproxiumcmtely 1,295,000, 7he total
evernpe armnd coot would be sporoximetels 70,000, The tetrl :veroseo

~nnunl bhonefita, betore the reservoirs of the Tevigsed Comnrchenasive Plan
L] ! y

world be L3,000, sfter the reservoirs of Lhe Nevisced Comprehiensive Ploz,

the tobrl nverss e onnuel benofits vould e £,500,  The retic of bonofits
o )
to coslts, civer the regservoirs, is 0,17, 7his onlargouent is not coo-
» 3 )

nomicel 1y Juscilicd and will 2ot be piven Merticr consideration.

" polr a0 L0 8 BELOY! S2RTH

Lo Deseription of reach. - The reach of river studied extonds
from the focw o olyoke Dem to lhe lovor end of Fecowslc HWnrrows, o

totel distouice of 15 miless The flood nlein 1s ebout o milc wide through-
ot most of this roech, but the construction oif dilws on both sides of
the river limite the flood vidth %o aboud 1,307 fect. The cverage flood

slope in the lover nortion is esbovt 1,0 feot »er miles. In the floods of
|3 4 . i

Hereh 1936 ond Scptember 1938 this slone increesed to 1.% foot per mile
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in the 2-mile coction 'novm ey the Ferroirse Most of the drmage conters
from Svrin;iicld to Holvole will be protceted by levees, which, with
regorvolr protociion, further dininish possible bencfits from a channcl
improvencut roeicets

be Plrns of improvament. - Threc nlens of improvement have

been studied, The orizinal nlan described in Fouse Document o, 455
provides {eor enlorging the channel by excavotion on the lelt bank; an
alternate pleon wrovides for enlrrgins the cheanel by excavation on the
right bank; ard the third plon, mere e-bensive than either of these, pro-
vides for cnici cuent of the chenncl below the ¥arrovs for 6 miles to

Enfield Damn, rs sieam on Plete Ho. 112, Scculion 7 of the ippendix.

(1} Orizinal plin. -

the Mlood slope et the Nare-

I

{2} Plan, - Reduction ©

rovvs world lower riood levels ot Springficld, Chicopce, and other arecas
in this resch. Such & reductian con be prohvced b enlorgoment of the
{lood chonnel ob Pocowsic Point. In the lood Contrel Toportd duted
tihreh 20, 1937 (Housc Document No. L5%, Soventy-Tifth Cengress, sccond
session), a plen for ¢nlargement ot Pecousic orrows was studicd. It
hes been re-cxenined in vicw of new hydraulic dote obtoined sinec thene
The original enlariement plen studied provides e minimum cross section
of 15,007 square feet below the Harch 1945 flood level by excov iting
ebout 2,000,000 cubic verds of earth and about 00,000 cubic wvords of
rock., All this exeevotion would come from the erst bank of the river.
(v) Costs and benefits. - This enlargement would hnve
lowered the :crch 1936 flood 0,% foot et Srinciield and 0,15 foot at
Chicopee. The totel cost of this enlergencit is ecstimeled at approximetely
32,170,000, rith cunusl cherpes of approximacely 98,000. The totel aver-
age annual heneflls, hefore the reserveirs of tl.e Revised Compreheunsive

Plan, vould be 727, and the total sverage snrmicl benefits, after the
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reservoirs ol the Pevised Comprehencive #lom, would be 5200,  The ratio
of benefits to cogis, alber the rescorvoirs, is 2.,01. This plcen is not

econcmical s Justified and will not ke ;iven Mirther consideration,

(Z) ‘ltornate nlan, -

{a) Plen. =~ & similar ol of lesser magnitude, which

pu—

s been studied Tor enlorgement of the west benl opposite Pecowsie Point,
proviaes 8 mirdmom cross section of 53,500 sguare Tsetv below the ilhuea

1934 rloed level by excevabing 200,000 cuic vards of corily, and /p,007
cubin vards of rocls,  This enlargement vonld hove lovered the drreh 1946

Tlnod 0,1% font ob Soringfield and .07 foot -~ Chiconcc.

(b) Costs and benefits. - The total cstimnted cost

of the alteranrte nlaxm is j19%,000, with avero o cuouel choroos of 9,700,
The totel cvrroge crnuel benefite, hefore tie rogerveirs of the Rovioed
Corprehensive Plom,wweuld be 300, There vould be ne benefit cfter the
veservolic.  Thiz plen is not justified and ~fll not be piven furiher
considerctinna,

(- ifjfﬁféfﬁ' - Decnuse of tho uniform lood sleone belows
Pecovipice Polal, a more gubstroticl redoction in flecd heirhts can he se-
cured onl - by extenlin: the chaunel enlerqenent dovmstrern 6 miles to

Enficld Dra e the slope increescs shornlye This enlargencnt woula

heve loverod the “irrceh 193% flood heipyht 1,1 Teot ot Springficld, and

rould recuire 2,200,730 cublic yards oi ciucrv-tion ot rocl. anu carth ot
eocost of 2,7 0,000 fnrnual cost 200,000, Since this plen reou res
even more c.ocavotion per foot of reduction then enlerpemont at Peeousice

Point only, with no correspondiag increcce in benefits, no further con-

sidereiion o ivea to 1t

g+ Descriotion of reach, - The reach of river studied extends

—a e e e mm b o e  a——

Trom "indsor Lochs to Jaromes, a total distrmice of 37 miles. In the unncr
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reach, extend: iy, {rom ~indsor Locks Lo Frrtford, the valley is more then
a mile vide mid o5t of it is flooded durin greet floods. At Hartford
the levees now built, or under construction, restrict the fleod plein to
the choannel width of the river. From Hartford to Gildersleeve Island the
volley is wider rnd the flooded arca iz over 2 miles wide during ~reat
floodas Belos Uildersiceve (sland the velley redually nerrowvs, turns
froiv its southerly @ircetion to soutlrrosi, ond then honds to the coat

at liddletovm, r'ho constricted soetion below Jddletovm is Lnmovm os the

Ferrows, in the flocds of brrch 1936 cnd Coonlomber 19%5, twe-thirds of

the tot~l Dl from arclord to srromen oo cocentrated in the bond

sl
¥

i

Hiddleotown ond whe Jarrevs below ite S oomowccisble roduction of the
flood slooe in Hhic roench world loror Mood ctoies ot Middletowm, Tert-

ford, crd othnr derioge eontors throu hout =he roach,

be Plon of improvement. - The tepo ravhy erst of Hiddletowm

is adented to consbtruction of a cuh-ofl channel to carry nart of the flood
o from ™1l ersleeve Island to ile 28 just belowr the 7 rrovse. In the
Flood Control ieori dated liareh 20, 19%7 (iouse Document Wo. 457, Coventy-

fifth Congress, second session) such a cut-olf chnmmel, kroom os the

rildersleeve Cut-of7, ms studied. Tt hrs boen re-exemined, usine new

Wydrologic de ceruired sinee the wrevicus siudy. The Glldorsleove
Cut-of would orovide en auxiliary {locd eh 1ol to bo ervesvatod aeross

b

the bend frow 2ildersleove Islond to

ile %, The botal lensth of the

, i v - . . . .
excovebted chon 1 vonld beo 1D miless the covroumonding river olstance

is 7.6 milue, ¢ shooo on Plale “ne 117, Zuetion 7 of the *ppendix.  The

bottor -4dt: of This elrvuiel amnld e A0 i ot leimrmiter elovotion.

5

Aovigdr acar Lhie vnotresm ond of e chomel muld nreveot diversion of

-
. J
-
[
o]
o
i
3
=
=

SV would neeessitot o rhout %%,000,000 cubic

rooslon (cnrth ond rock) cn¢ woulkd require tine roloeotion ol

tronsaission lines, and o roileoad,
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c. Cogts cnd benelits, ~ For r flcod equal to that of March

1936 ebout 5% wercent of the flow would he diverted dovm this channcl,
thereby lovering the flood stege 2.7 feet at Gildersleeve Island, 1,5
feet at Hertford, aznd 1,1 feet =t “indsor Loclks. ilogst of the damage
centers of ¥ortford and East Hartford are nor or vill ‘o .soon protected
by leveec. The total average annual benefits from the Cildersleeve Cut-
off would Le ¥.2,700 before the rescrvoirs and levees of the Revised
Comprehensive Plan, and 7L00 efter the rescrvoirs nnd lovecs of the Nle-
vised Comprchensive Plon. The totel estimeted cost of this cut-ofl is
estinated at 20,350,000, with ammunl charges of 954,000. The ratio

of bencfits to costs, after the reserveirs, is 0.Cl. It is not cconomi-
cally justified ond vill not be econsidercd Murther.

de Altcrnate plan of improvement. - He sericus consideoraticn

— e

hes been given to the possibility of cxcoveting only o »ilot channcl and
thereefter depending on future floods to scovr out on ndequate channcl
although such o scheme hes been propescd. It would probably tale
several groot flocds to scowr such & chornct bofore 1t beeame offcetive,
ond since thc navirable channel from Middloctown to the mouth, now main-
tained by dredging, would be injurcd es o result of caeh floed, no value

is attoched to this pilot channcl altcrnntive.

55e AZITELOT LIVIR BELOY YIVCHESTER, MY ILMPEHIRE,

e Duscrintion of recch., - The rooch of river studicd oxtunds

frem the Lewrconce Leothor Company Bridge above Tinchostor to the broken
dam of the New Hampshire Public Service Company below Asghuelot, a total
distance of 3.5 miles. Through the upper 2-1/2 miles of the reach studied,
the river flows through several meanders with a flood slope of twe feet

per mile, in a flood plain sbout helf a mile irides, In the last mile, fron
the Boston & IFaine Reilroad bridge to the villagze of Ashuelot, the river
is reletively straight and flows vith e flood slope of twelve feet per

mi181

- 121 -



b. FPlan of improveuant. - Tn the [loocs of March 1936 and Sep-

tember 1973, cevere flood losses oceurred in “inchester st the head of this
reachs ‘fny reduction in the flood slope betireen the reilroad bridse and
the broken dam of the New Heampshire Public “ervice Compeny would lovwer
flood stezes 2t Tinchester. Ramovel of tho broken dem end excavation of
the chenncl throush fshrelot would effeoet such reductions.s The plan of
improvement provides for enlergement of the flood chamel at the railrond
bridge and throu:h thc Towm of Ashuclot. The anlargement vould provide

g uniform {tranenoidel cross scetion heving o boltom width of 125 feet and

l-on-2 side slopos. It would roquirc exenvation of 12,000 cubic yarads of

u

4

corth and bovldcrs nt the reilrocd dridge ond 68,000 cubic yards of carth
end boulders et shuelot. The brekon dem of the Mew Hompshire Public
Sarvice Comnany, locetod H00 foot belew the hi: oy bridge, would be come-
pletely reomeved.  Letails rre sho'm on Plate Nes 11, Scction 7 of the

Appendixe

cs (osts and benefits. =~ This improvement would provide a

reduction in the stage of a flood similar to thrt of September 193%8 of
1.6 feet ot “inchescer, The totel cost of the nlen is estimnted at
%16%,000 with cnnual charges of 8300, . The totel everege annuel henefits,
before the reserveirs of the Revised Comprehcnsive Plan, vould be 112,000
and, after the recervoirs, 32800. The ratio of bencfits to costs, after
the recervoirs, is 0,74, Tris plan of imnrovement is not justified and
will not bz gilven further considersation. ’inchester will recelve sub-
stantisl pretection from the three reservolirs of the Revised Comprehensive
Plan locoted on the unner Ashueleot “atershed.

56. AGA Y, MASSACHUSETTS. - Agavwmun is located on the right or

south banlr of the Testficld River nesr its mouth, 'nlaut Street extends
for severel hundred feet slong the Hop of o high bank within a few feoet

of the river, just above the Agawsm Bridge. Farther upstrceam several
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homes and goaroges orc located beotween “nlmut Strecet ond the rivers These
houses and “alnut Street itselfl are well above maximum flood levels, but
are eudanzerced by progressive erosion of the hish steep bank of the river.
This erosion hes been occurring over a period of many yenrs and 1s in ne
way the result of diversion of currents by recont levee projccts at est
Springficld. Protection for the area could be furnished only by a high
wall or by rivrasoing the bank of the Tlestficld River. In this arca,
however, the cost of this work would be groatly in excess of the value

of tho proporty protccteds As such o projcci e¢snnot be economicelly
Justificd, it will not be eonsidercd further,

7. HMILL LIVER AT SPRINGFILLD, MASSACIUSEYNTS,

2. Doceription of recch, = The rerch of the river studicd

cxtends from the unstroam cnd of the existing 11111 River conduilt project
ot the Bry Ticie Threod Compeany Dem, locatoed apnroximetely 1700 fect ebove
the confluence of the Connecticut and Mill Nivers, te the United States
Arsenal Do, sbout a mile upstream. The diflierence in crest elevation
betwecn the to dews is epproximately 80 {eets Three other dams and four
bridges are located in this reache. The river is genorally narrow with
high benks, There is little sterege in the pools of the dams. Under
oxisting conditions the river chenncl enmnot carry 4300 cubic feot per
sccond, the design floed secleeted for the A1l River conduit, vithout
overflowing jte banks. At threc isoloted points along the Mill River,
viz,, at Belmonv ivenue Bridge, Boy State Throad Compony Dem, ond Spring-
ficld Waste Company Dem, such o ficod would overflow the banks and inun-~
datc portions of the City of Srringfield. The topogrephy is such that
voter leaving the i1l River wovld not return to.it, but would flow dowm
verious streets to the eonier of Springficld, which is situsted olong the
low flcod pleain of the Connccticut Rivers Tho othorwise comnlete protec-
tion of Springfield ageinst fleooding from the Conncetlieut Rivor would thus

be Jeopardizcd.
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be Flon of improvoment. - The prororscd worl, cs shown on

Plate Hoe 115, Scetion 7 of tho fppondix, will oliminste the hozard, os
follovrs:

(1) Belmont Avenue Bridge. = The capncity of the Belmont

Avonue Pridge, under oxisting conditions, is linited to spproximatcly onc-
fifth of the design discharge. Additional carrying capacity under the
briage is necessarve This could best be atirined by enlarging the open~
ing or giving an additionnal speme This vould require a new bridgo or
practically comnleteo reconstructions The cast would be excessive, An
alternnte improvement is to increase the velccity through the bridge by
incrensing the head cbove by means of win,, wells and lining the bridge
opening to wrivhstand the higher velocity. This method is recommended.

The totrl cost under this scheme 1s estimeted ot 25,000,

(2) Bay Stete Threed Compeny Doms - The proposed work at

Bay State Threzd Tompeny Dam includes reinforced conerete vwells, rein-
forced conercte freing of existing building wolls, and the reoconstruciion of
the herdpnte ot o totnl estimcted cost of 20,000,

(%) Springfield Taste Company Doi, ~ The prenosed work ot

Srringfield ‘este Compony Dem includeg reinforcced concrete wells, o ston-
log structure, and reinforced concrete freing of an existing bullding
wall at o totsl estimated cost of L000.

Ce Cosltgse = The cost of londs, donnges, and rightg-of-way

should be borne Ly locel intercsts. All othor costs should be borne by
the Fodernl Government. The cost of this improvoment is summerized in

Teble XVITe

{"zble on followiny poge)

]
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TARLE XVIT.

COET OF MILL RIVER THPROV I-ENT

Sonsiruction + 4 v v 4 e e 0 s o4 s e O 15,000
Linds and ri ":,llt s=0f=1m e & * 4 8 8 2’ 000

Total cost 51,000
Ired Cl"{.‘.l cost *» 8 & & & @ ® 8 B e o @ )IQ’OOO
Mon=Tedernl CoSt o o ¢ o o o o o o s 2,000
Tederel cnnual cost e & » & & s+ 8 = 9,?{’50
Honm¥ederal ocnrucl cost o o 5 & 4 . 760

Total ammual cost 5,010

de Corclusionge - This work is considcered neecssory since the
levee systen ot Springficld will not provide comnlete protcetion to Joring-

ficld unless flooding from the Mill River is climincted.

56, T IHSTID, COMNLCTICUT.

a. Degeription of reachs ~ The rerch studied extends upstream

— ———— —t—

from Clocl: Shop Dem on the Still River (drainn-c aree L2 square miles) to
Leke Street Brid;e on the Mad River, a total distance of about two miles.
Clock Sho: Dam, crest elevation 687.%, controls flood elevations as far
upstream os the confluence cof the Mad and Still Rivers. INone of the three
bridges that cross the Still River in this reach sugments flood stages.
From the coniluence of the rivers upstream to lLeke Street Bridpge, Mad
River rises 46 Teet in & distance of 6200 fest, In much of this reach

the river iz confined between wells only 40 to 50 feet apsrts Overhanging
houces and carages cneroach on even this norrow stoce and in five cases
buildings completely bridge the stroam, Two unused dams, five lovw bridges,
and a debris-filled chamnel aggravete the flood hazard in this reoach. The
flood problem is not sericus on the 8till River; the Gilbert Clock Company
appears to be the item most likely to suffer flood damage and it has suf
fered so 1ittle in pnst floods thot no steps have been teken to install
flashboards or flood gotes. From the confiuence of Mad and Still Rivers
to Lake Street Mood demages have been more scrious beeause of the preo-

viously mentioned encroachments on the strean beds In ot least two cnses
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of reocord, 1927 cni 19%6, flood waiers cscaped inte Main Strect at a

point just sbove the constriction causcd by 7insted otor Sales Gerage,
cousing considcerable demage. Threo of the five doms located en this rcach
of river in 1938 have been removed, thercby lessening the flood hazord in
their vieinity but the cheannel is so choked that cach bridge and building
across the stream remains a potential damape peint.

be Plan of improvement. - Plans of improvement which have been

studied include flood contrel storage, diversion, and channel improvements,
For storage, the possibility of inereasing the capacities of Highland Lelke
and Crystel Loko, both upstresin of "Winsted, bhos been investigoted. However,
the contributing dreincge sress to these oo loles is only 7 squore miles
end the water arcs of the laltes, in cxcess of onc squarc mile, wlreoody pro-
vides sufficlent storoge to modify {loed flows from their ovn drainago
crecose The tunnel econmcceting the two lekes to Moed River woes designed for
wetor supnly, ond is of insufficiunt canaeity to carry any apprecieble
flood flowse Diversion of floed wuters from the Mfud River to these lakes
would requirce o sidehill cencl approzdmntely onc mile long, the cost of
which would be prohibitives. Examinction of tonogrophy chove iinsted ro-
vosls no gite on the od River suitable for o {lood control rescrvoir,

It would be possible to divert flood flows from the Mad River to the Still
River by a tunnel, materially reducing flood flows in the present natural
channel of liod Piver through the center of ‘insteds The topography wnd

the availeble hewed would faver the scluction of o pressure conduit 1100
fect long and an open cut 1600 feet long for this diversion. This diver-
sion would vrovide conplete protcetion to those portions of "insted on

the Mad R'ver but the cost would f'ar exceod the bmefits, Chonnel ime-
provements hove been studicd to provide lowering of flood ercsts on both
the Mad and Still Rivers, To facilitate the study of chenncl improvements,
the rcoches subject to fleoding heve beoen divided into twe zones, cach

onc boing studicd independontly.
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(1) Zone A. - Zone A extends along the Still River frem

the dam of the 7. L. Gilbert Clock Compeny to the mouth of the Mad River,
thence along the Mad River to the Case Avenue Bridge. Flood stages in
this zone can be lowered by excavating a trapezoidal chamnel with an aver-
age bottom width of 25 feet and side slopes of 1 on 3 along the present
channel, end lowering the crest of the Gilbert Dam four feet and install-
ing flesihboards to maintain the present pcol level, all as shovm on Plate
116 of tho Appendixzs This channel excavation would te so located that

no underpinning of existing walls would be necessary. One 2-1/2 story
frame building would be ranoved and & short section of wall rebuilt. The
existing alinement of Med River, at the bend near the foot of "almut
Streot, would be straightcnede. This improvanent would lower the stage

of a flood equal in megnitude to that of September 1938 epproximetely

sii feet. The resulting everege annual benefits would be 31900, The
total estimated cost of the improvement is '169,000, with annual charges
of 311,600, The ratio of benefits to costs is 0.16. Tt is therefore

not economically justified and will not be considered further,

al

(2} Zone B. - Zone B extends along the Mad River from the.
Case Avenue Brid:e to Leke Street. The capacity of the channel can te
increased bv the removal of the Maden and ¥elley Company Dam and the New
England Knitting Company Dam, and the excavation of a trepeczoldal channel
with an avernge bottom width of 25 feet and l=on=-% side slopes, as shown
on Plate Mo. 116, Section 7 of the Appendix, Yo underpinning of exist-
ing walls would be necessrry. The underpinning of one large warehouse
would have to bo improveds. This chennel improvement would lower the stage
of a floed cqual in magnitude to that of Seplember 19%8 11-1/2 feet. The
total evercge annuel benefits from the imprevenente in this zone would be

212,000, The totel estimeted cost of the improvement is 11%7,000, with
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annual charges of $8600, The ratic of benefits to costs is 1,40, The
cost of this improvement to Zone B is summarized in Table XVIII below.
Local interests should bear the cost of lands, dameges, snd rights-of-way,
Local interests have indicated informally that a portion of the cost might
be previded by them although, due to other muniecipal construction, funds
are not immediately availeblse by the tovwm,.
TABLE XVIII
COST OF PLAN B, WINSTED
Construction o o + o s o « ¢ « « o $13L,000
Lends and rights«-of-waey + « « o & 3,000
Total ocost « & 4+ + & o« » & 157,000

Federal 6ost o « o « » s « » o o & 13,000
Non-Federsl cost o o o 4 o s o s » %,000

Federal annual cost « « &« o o & 5,700
Non-Federal annual cost o+ + & o o 2,900
Totul annual cost « o s o o o 8,500

S Conclusions. ~ Flood Control protecticn for the City of

Winsted by means of diversion or floud conitrol storage camnot be Justi-

fied. Protecticn by means of channel improvements iz justified in Zone B.
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VIILI. CORVNCTICUT oMD CHICCPER RIVIRS, MASSACHTUSEITS

59. &R .RAL. - The Chicopes River watershed lies east of the Con-
necticul River in the central part of Hassachusetts. The Chicopee River
empties into the Connecticut River at Chicopee, between iolyoke and
Springfield, Massachusetts., The total drainage area is 721 square miles,
of whieh 210 square miles are contributed by the Quaboag, 221 by the .sare,
and 216 by the Swift River. In general the watershed is very hilly, with
many lakes and narrow river welleyse. All the principal cities are lo=
cated in the valleys of these rivers. The Chicopee River is formed near
Three Rivers, Massachusetts, at the confluence of the Swift, iiare, and
Quaboag Tiverss From Three Rivers the Chicopee River flows west 17.2
miles threugh a narrow walley to its junction with the Comnecticut River
at Chicopee, Massachusettss Above Three Rivers the watershed is rougnly
rectangular in shape, the length north and scuth beiag about 30 miles,
ard the width east and west about 2l miles. The Swift River flows south
from ginscer Dam 9% miles to the Chicopee River a® Three Rivers, lassa-
chusetts, and drains the western portion of the rectangular watersheds
The ‘/are River has its source in several ponds in the Tovm of Hubbardston,
Vagsachusetts, near Mount ‘achusett, and drains the central portion of.
the rectangular watersheds From the diversion dam of the lietropolitan

N

Distriet vater Supply Commission at Coldbrocl, Massachusetts, the ‘are

River flous southwest 27,8 miles to its junction with the Swift 0.7 of a
mile above Three Rivers, Massachusetts. In general the valley is narrow
with wmany steep tributaries entering from both sides, tending to increase
tho peak flood discharges. The prineipal cities in the Ware River Valley
are Gilbertsville, ware and Thorndilke. The uabong Rliver has its source

in sevorel ponds in the Tovms of Breokfield and Horth Brookficld, and

drains the southern portion of the rectangular watershed. TIrom its source

- 179 -



to the town of Yest Brookfield, a distance of anproximately 5.7 miles,
the Quaboag River flows through e flat swamp section inown as the Brook-
field Flats, From West Brookfield the Queborg River flowe west 17.8
miles to its junction with the Chicopee River at Three Pivers, Messa-
chusetts. The principal tovns in the Quasboap River Velley are East
Brookfield, Brockfield, West Brookfield, Werren, Yest ~ . ircn, and Pelmer.
A men showing the location of the Chicopee River is shown on Plete No. 1
of this report, end profiles of the main stream end the nrineciprl tribu-
teries are shown on Plete No. 131, Section 8 of the Anvendix.

60. FRITLRO/DS. - The double treck mein line of the Boston and flbany

Reilrocd follews the velley of the Chicopee and the Qunbosg Fivers, with
e brench line on the ®ere River., The Centrsl Vermont Reilroed crosses
the lower portion of the weatershed vis the velleys of Conants Brook and
the Swift River. The Bosten eand Maine Reilroed follows the valley of the
Were River.,

61. WLTER SUPPLY. - Large portions of the drerincge srcas of the

Swift end Yere Rivers have been utilized by the Metropoliten District
Water Supply Commission of the Commonwemlth of Mrnssachusetts to furnish
water for Metropolitan Boston. Winsor Dam is precticelly completed et the
present time end filling of the rescrvoir begen in the summer of 1939.

The dem is loceted on the Swift River above West Wrre, creeting n reser-
voir 18 miles long with a woter surfrce of 2£.6 squerc miles and n woter-
shed ares of 18%.9 squere miles. The cepacity of the reservoir to spill-
way crest is 1,273,200 acre-feet, or 129 inches of run-off on the water-
shed area. The Quabbin Reservoir, Elevetion 530.0, Boston City Bese, is
connected to the Wachusett Reservoir, Elevation 39%,0, Boston City Base,
by the Nuabbin Aqueduct, a tunnel 11 feet wide, 12.9 feet high, and 24.6
miles long, At the Were River diversion dam and inteke st Coldbrook, eleva-

tion 656.0, Boston City Base, water may be diverted from 96.8 square
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milos of the Wware Rivoer watorshoed to Quabbin Rescrveir or to 7achusctt

Roscorvoir by moans of tho same Quabbin Agquoduct,

62

COM ERC TAL STATISTICSe =~ The watcrshod is highly dewvecloped

industrially, with all the¢ principal industrioes locatoed along thz rivere

Table ZIX gives statistical data on the most important industriel con-

tors in thoe area,

These data are for the year onding Wovember 30, 1937,

and arc publishod by the Dopartment of Labor and Industrics of the State

of MYMassachusctts,.

It may bo noted that the value of the finished pro-

ducts for thc ycar 1937 is about 320,000,000 greater than for tho ycar

193k

Of tho presont installed powor, 55 purcent is used direetly in

the monufacture of textile and papor products, L3 percent being developod

at hydrocloctric plants and uscd for industrial and domestic purposcss

TABLE XIX. INDUSTRIAL DATA
P Numbcr veluc of Averago
Tovm of stock Amount numbcer Value
plants and of of of
materials WO ECS anploycos | products
Chicopoe 53 | 425,548,947 39,002,257 7,641 |k, 200,30
jiorth Brookficld 5 720,291 35L,727 L3l 1,329,154
Pa lmer 19 1,813,662 | 1,064,711 1,017 L, 863,307
Epeneor 11 3,683,306 [ 1,508,215 1,655 6,009,804
are 16 3,069,909 | 1,247,297 1,485 6,397,664
o rron 6 1,493,308 633,150 £75 2,880,919
Totals TI0 , 929,02 3,070, y s 190,
63+ AGRICULTURLL STATISTICS. = Statistics rogarding farms and farm

products for the counties covered in part by the watershed, as derived from
the Federal Census of 19%20,arc givon in Tablo XX. Theso data are prorated

in the same proportion as thc ares of cach county within the watorshed is

to the total arca of that county.
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TAALE XX.  ACRICULTLIAL $T=TISTICS

g Itom Countius
[ TEr R Y Tenpdon | HampsTaro TR
rea in farmg = acros 15,2060 l/hh,GhD 50,530 .?O§19E,
aluc of crops 2195,700 | 5006,300 1;8)@,980 .‘,(iollj,(u?
aluc of livastock 11,750 105,96 155,820 Z7L,05
otal vluc of farm ) ) 7
products 365,620 {Eglg,aeo 1,519,660 | 3,142,00

Elye POPULATION. = Tahlae 4T shovsg the population of the wntershed

by countivus, accordirg to the 1935 Tinsus by the State of Masauchusotts.

TAbLi (XIe POFUL.PICH 5Y COUNTINS

R
County vdthin watorshed Anproximate population
in sgquars milos within wmturshed
Franizlin hiteb 775
jfampdon | 1140.3 78,39
Hommshiro 12047 1 19!‘{_
orcostur W0l ey .",", 24
Totals ! 72040 117,237
§ ;
L H

65+ FLOOD L0888 OF RECORDe = Tho ¢hicopue River Valluy sufforcd

cxtensive damat . in the roecat wator floods of tarch 19346 and Soptonbor
19304 Rucords of dawmnge from previous flowds ars unot ovellablos
“e Farch 1936, - The flood of 1930 zxeecuded tho nrovious

5 oot in gt oge, cousing direet lossos

[t

meximan flood of rucord by 3 to
totaling - 1,207,000, of which 70 pireent wms to highways and bridgos.
Much of this lattor domige would not bo recurring bocause of buottorments
mide in ropairing and reconstruckting the highvays and bridgos. Losscs
or the Svift River wors moderatos Damags on tho Ouabong Niver vos not
suvure beeause it is not highly develpped industrielly. The viere River

vwes the most sovercly affuctoed vith the industrial and urban c.ntoers of

Borre, Jiare, cnd Thorndilke sustaining lossous of (3617,000. Only at :aro
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vicre any large rosidential scetions floodcda

k. Scptamber 19384 - The flood of Sepbember 1938 reached

—

stages several feet higher than the 1934 flood, oxcopt on the Swift River
whore the flood was modificd by QuebbinReserveir. Only two highway
bridges in the entirc valley remained passable. Damage s particularly
sovere on the ¥Ware kivor in  the villages of “jare, South Barre, Barrc
Plains, whoelwright, Gilbertsville, and Thorndikce The Town of ¥arce
sustained tho greatest losscs with |} industrinl plants, several stores,
and 200 homos being floededs Domapge in tho Viare River Basin alone
totalled over $2,000,000. On the Quaboag River a fow mills and secveral
farms were inundatced rosulting in a totonl direet loss of approximatcly
$1,000,000, On the main stam of tho Chicopue River hoavy losses wero
cxperienced at Throc Rivers, North Wilbraham, Ludlow, Chicopec Falls,
and Chicopcece Tho total flood losscs of September 1938 in the Chicopce
otershed were 2y, 546,000,

66e  AVERAGE ANNUAL FLOOD LOSSES, - The avorage annual flood

losses for seven damage zones in the Chicopee watershed werc determined
by the method cutlined in paragraphs 15, 16, ond 17. The average annual
losses, by rivers, are summarized in Table II and total '2,217,60C.

67« PLAN OF IMPROVEMENT. - A comprohiensive flood control study

of the Chicopee River and its tridbutarics has becn mades Storage roser-
voirs on the lare and Queboag Rivers and levees at Chicopee Falls and
iiaro weres investipated.
ds Reservoirs, - Two flood control reserveirs on the Ware
River and one on the Quabeepg River werce considered.
(1) The Vost Brookfield dum site is lecated on the Qua=
boag River at Wust Brookfielde The most economical reservoir capacity

is 640 inches of runoff from the drainage area of 106 square gilos. It

would provide protection to West Brookfield, Viarren, -cst Varren, Palmsr,

rl3% »



Throo Rivers, Morth “ilbraham, Lwillow, Indian Orclinrd, Chicopaze Falls,
Chicopae, and points belew Chicopuee on Tl Jonnectiecut hivere The
total cstimated cost is 32,317,000, with aunual charges of 11279,60C,

Tho total averege anmnual benefits which would acerue to thils ruseorvoir

b

as one of the 29 rassrvoirs in the Rovised fomprohonsive Plan are

C1pn 200, of whieh (27,600 would Ho tridvubarv bonofits.
’ x i W

25
(2)  Thu Berr. Falls don site is locatod on thu woare

River ot Barre Frlls just bolow the junction of the two branchos of tha

e}

cors Rivere Mo aost ceonomical rosorveir copacity is 2.0 inchus of

[\

i

runcff from tho driinege ares of 57 sgunrs nilese It would provide

srotoetion to Durre Plains, CGilbortwviile, are, Thommcilka, Throe - dvers
] ’ » ] L)

Q

Vorth “ilbriham, Ludlow, Indian Orehervd, Chilcopos Fills, Chicopuo, and
points bolow Chiconcs on the Connceticut Riv.re The total cstimat d
cost is 965,000, ssith amual charges of BEE000. The vobol sveragu
annurl buncelits wihilch would acerne to this rogarvolr os one of the 20
roservolrs in the Dovised Comprohensive Plan are 101,200, of whieh

L e - o L3
2, 000 would be trivutary Lonofits,

{3} mTho Thormdite das site is loerboed on the ars hiv.r

o mile ebove the uppor dam of the Thorndilis Comwany =t Thorndilre in
tiao Tovm of Pelmors Tho drainoge arce is 21l squere milss. Tt would
providy protuction for Thornd e, Thrsc Ddvers, Jorth “ilbrahsa, Lucdlow,
Indian Orchurd, Chicopec Falls, Chicopes, .nd points bolow Chicopes on

-

the omnueticut River. Ixtonsive livees ot ore, Magsichusatts would
bo nuesssary o protoct the town from the baelnmbor of th: dun.

be Lovicse =~ Tn addition to th: abov. duseribad resorvoirs,

m——

levooss wore considorsd ot twvo potontial dana o cunLers, are kiver ot
«rae wnd Chicopes River ot Chicopee wellse
(1) ihe feasibility of loveos Lo design zrede on both

banlzs off the Jore Riwver at Yaro was investizotods The rocults of this



investigation arc discussed in paragraph 50 n.

(2) The feasibility of a levee to design grade on the left
bank of the Chicopoc River at Chicopee Falls was investigateds The levee
would protuct the area from the dom of the Chicopes Haonufucturing Company
approximatcly one milec dowmstroam to o point below the Fisk Rubber Com-
pony. The roesults of this investigotion arc discussed in paragraph 50

Ca

66, TFFECT OF QUABRIN RUSERVOIR ON FUTURE FLOODS, =Nusbbin Rescors

voir in its normal condition will be full to spillwny crest, and inasmuch
as that is the most soverc condition from the stondpeint of flood control
benefits, that condition was assumed for all flocd coutrol studics. If
Guabbin Ruservoir is filled to spillway crost, it is presumoed that the
Motropoliton Distriet ater Supply Commission would not divert flood
weter freom the Vvnre REiver into Quebbin Eescrveir, although somo flood cone
trol effect would be obtuined by the resultant surcharge storagc above
the Vingor splllway erest, amounting to @60 inches of run-nff tha
doednage area of 10549 square mileos for ooch foot of rise alove tho spille
r zitosts  Tho discharge for one foot of huand on the spillvmy is thO
cuble foot per socond; for two foot of hoad on the spillvmy, which corrus-
poads to 5.6 inches of runoff on the vatorshod, the discharge is LOBO
cubic foout per seconds From a congideration of the above facts it can
be coneluded that even if the Quabbin Rescrvelr is full at the beginning
of eny flood, the¢ surcharg: storage will afford o vory high degroc of con=-
trol on the drainage arce of 185.9 square miloge
69« DISCUSSIOH. -

e Barrc Falls and ifost Brookficld nrc ineluded cs two of the
29 rosorvoirs in the Roviscd Comprehensivo Plan. Thoe total estimotoed cost,
the annucl cost and the total average annunl bunefits for Barre Mils

Rssorvoir and ‘est Brookfield Reservoir arc shown in paragraphs 67 a(l)

w 135 -



and (2) above and the roscrvoirs arc furthsr discussud in porapgraphs L0
snd 5.  The Thorndike kuscrvoir at soillway crust ol svotlon would flood
buick into “uro ond sl ncecssary ortonsive tovecs or ralsing of loeal
worts now plarned for “aroe  The cost of such works added to thoe cost of
the Thorndike dam mlee it cconomically unjustified, and it w11l not be

comsidered furthoer.

!
D As sheon i o oroproohs B0 n rnd BT o, dovoos on the  Cro

Eiv.r ~t " rre and on the Chicopoo #ivor ot Chiconco #nllg are not ‘usti-

1-

b eonsidered further.

c-l-
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IX. GRELN RIVER, MASSACHUSETTS

T0. GENERAL. - The Green River Wabtershed lies wect of the Conneecti-

cut Eiver, in the northwestern part of Massachusctts and the southern
part of Vermont. The Gresen River empties inte the Deerficld River about
two miles from the Connecticut River. The total drainage arca is 89
squarc miles, 37 square milcs being in Vermont, snd 52 square milus in
Massachuscetts. The Greon River hns its source in the Town of Marlhoro,
Vermornt, ond flows in a southerly direction anproximately 29 miles to
the Deerfield River. The Tovn of Greenficld, Massachuscotts, is located
neur the mouth of the Green River. A profilc of the Greon River is
shown on Plate No. 130, Scetion € of the Anpendix,

Ti. Eﬂl&ﬁgﬁgi‘ = There are no reilroads in the maln valley of
the Green River. The Connecticut Divizion of the Boston and Maine Rail-
rond follows Mill Brook, a tributary of the Green River, for ahout five
miles above the Towm of Ureenfield. The Fitchburg Divirion of the
Boston and Meine Raillroad crosses the Groen River Velley at Greenfield.

72. COMMEECIAL STATISTICS. - The only comnercial center in the

Green River Watershed is the Town of Greenfield. Agricuiture is the
principal occupation of the populetion of the watershed. There are no
large industries located in the wotershed,

7%+ POPULATION, = Tablc XXII shows the population of the tovms in

——— e

the rogion of the Green River Watershod, according to the Federal Census

of 1930.

(Teble on the following pagc)



ThBLE XXII

FCPULATION OF TOVNS IN THE REGION OF THE OGREEN RIVEDR Y ATWRERD

Towne in Populaticn Towns in Populztion
Vermont 1930 Wasegcchusetts 1920
- - : 5 00
Halifnsx 30 Doerfield 2yl
Juilferd 63 Gresnfield 15,500
azrlboro 255 Hhelburne l,}%4
Leyden 20l
Colrain 1,431
Total 1,308 21,579
Totul, Vermont and Massnchusetts 1330 22,866
4. FLOCD I.OSESEC CF BECCED. - Damcege ¢lose te the mouth of the

sreen River, where the principal development of the stream exirta, re-
sulte from backwiter ¢l the Deerficld and Connecticut Riwvers. above
the limits of buckwuter, only minor d-onapge is czused by coverflow of the
arecn River and its tributcories boecwuss there is littie development in
the valley. Dumnec sustained ar o result of ths floods of Muroh 1926

and Ceptembter 1958 have been theroughly invertigsted and forin the haeic
for the computetion of averase annual lcsece.

Ze  March 1926. - The flood of litreh 1336 cruecd direct losscs
totnling .« 75,700 within the =rce flooded by buelwater. Nearly onc-holf
the loss wis sustained by 2 muchin: tool compsny locmt.d on the right
bank ond the remsinder by stores =and dwellines extending opproxim toly
2 mile 2long the left brnk. On the upper rviver only 411,507 dum-ge wos

sustrinzd ~nd thie wae prineinslly to hishw ys.

b. Septenber 1938, - The Connueticut beckw ter erosted ap-

proxin tily five fect lowsr than in 1936 =nd resulted in 4 moge of 429,500

in the doveleopsd reu. In the upper velley the flood w' s more soverc ond

the erost of 1736 wore exceedod by vbout onc foot, OF the dircet loss of

@25,600 nbove the limite of backwitur, <bout 20 percent was to nighways



and bridegcs. Bocouse of botterments modo - ftor the fleods, only - portion
of these lossce will receur in < simil~r floeod.

7%, AVLRAGE ANNULL FLOOD LOCSEC. - The -nvernac snnunl flood losses

i}

for the Green River were dstermined by the method outlined in prragraphe
15, 16, and 17. The -ver-ge annusl lossce nre summcrized in Toble I ond
total 2200, for the zone zbove ths effict of the Comnnecticut River bick-
witer., The -ver-ez nnnu-l flood losgce for the wre.. affected by buck-
woter are includsd in the Comnceticut River Zone 7 and totnl 48000,

76. PL.N OF IMPROVE.ENT. - Two methods of flood control for the

Green River wotershed hove been consider:d in det-il; ¢ stor-gc reccrvolr
in the hesdwnters, ~nd = levee project in the lower rench to sxclude
vr.ekwnter from the Connseticut River.

22 Roservoirs,- One dzm sitc loented on the Green River,
thres miles =bove its mouth ~nd just bolow the mouth of Allin Brook, wis
studied and ie shown in Tudble VIII of Grecnficld Dam Site. The most
geonomical ¢ pueity of the recsrvolr would be ssven inches of run-off
from itg drzin ¢ :res of 72 squ re miles, orovidine protection to the
Tovm of Groenfield znd points on the Conncceticut River below Monts guc
City., Its tctel sstimnted cost is spproxim tuely 44,050,000, viith un-
nuzl cheress of 157,000, The tot:l ~versge 2nnutl bongfits which would
weerug if thig reservolr were ~ddud te th. Rovised Comprehcneive Plin
would be 72,200, of which $LO0 wculd b tributery benefits.

b. Lovegs, = Lovees for thoso reiches of the Sreen River
“bove the offect of bre'm.ter from the Connscticut River <re net prre-
tie: ble buc-use the domrees zre not concezntratad, The resulis of the
study to dctermine the fezgibility of lavecs for the lower re-ch of the
river fficted by beckwoter ore givon in porogroph 5C m.

77. DIGCUECICK, - Grzenficld Rerserveir crnnot be justificd for in-

¢lusion <s onc of ths rescrvoirs of the Rovised Comprehensive Plon. There



is no other recervoir site on the Grecn River which would be better
adupted for flood contrel, 4s shown in p rogr-ph 50 m, levece on the
lower Grocn River crnnot bo Justificd, nd levess elsewhors slong the
river “re not prictierble. Conssquently, flood control meosurcs on
the Grouvn River within the ecope of thie report cnnnot bz justifisd,
dowever, it chould be not.d thot no 4 m 7 on the Grecn Rivsr ocours
on its lower renchee, becuusc of the b.elnrter zffect from the Con-
neeticut River., The 23 reservoirs of the Revised Comprehensive Plon
will reduce the st.ge of « flond “ou-l in megnitude to th-t of M-rch
1956 by 9.6 feet, This will elimin te 11 doumi.ge on the lowsr Groon

River, <xcept for the lorser -nd riroer flocde,

-0 -



¥. COMNECTICUT RIVER IN TH. £TATE OF LL&S.CHUSETTE
PETLLED THE HLTRILID TC.Io LINS BOVE COOLIDGE
BRIDGE 0D T ILRROLE LT «OUNT TOM

78. GENER.L. - Studics of the rench of the Connceticut River ox-
t:nding from the Hotfield town linc .bove Coolidge Bridge to the N-rrows
at Mount Tom were suthorized in the Flood Control ict opproved August 11,
1339. (Se¢ p.raer-ph 1 g). Flood domsges in this arer ore sufforcd prin-
cipilly by the communitics of H-tfieid, H-dlsy, E~ethumpton, nd North-
-mpton, ~nd :lgo by the =res in the vicinity of LaFleur airport in
Northampton. ¥Flood heights in the rezch botween Sundorlond und the
Nerrows -To roiscd by bockweter coused by the restrictsd section in the
chznnel st the Norrows. A detoilzad deseription of the resch is given
in piregreph 52 2. Fleod pretection for the prineip:l section of
North-mpton is provided by +n =xisting projset, (Soe¢ purrgorophs 5 c
~nd 49 g). =« luvee, constructed by Strte -nd loexl interests, providss
protection for Hetficld up to within 2 feoct of the grede of the flood of
Mereh 1936. However, thc condition of thie levece ir such thi t the pro-
tection is unreli-ble, Hudley is rlgo protsct.d up to within 1 foot of
the gradc of the Mrrch 1936 flocd by = levee constructed con the north
sido of the town by loe:ul agenrics.

73. DEVELOPMENT, - Ths affsctod zren ie chiefly rur=l in ncture
wnd devoted to cgrisulture, includineg morket gordening, ths principnl
crope being tob-cco, potatocs, ewrrots, ~nd oniones, North-mpton ~nd
Ernsthompton constitute the industri-l ond commereizl centers in the oren,
e.ch posscssing lorge texbtile est-blishments, A4 public utility stem
power pl nt 18 2lso lee:ted in E«qsth-mpton.

80, RaILROADE. ~ 5 double-traek lin. of the Boston .nd i-ine Rail-
rond wnd 2 single-tr ck line of the New York, New H-ven nnd H-rtford

Roilrord -re adjscent to the Connecticut River within the reach studied
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und ~re subjeet to puriodle fleoding.

R1. FLOCD LOSSEs OF RECOND. - Dom e to ereps, dwillings, commer-

einl estoblishments, ond to -+ fow industrice is of fresguent accurrcenes in
the re.ch of the Connzetieut Riv.r from Hotfield to the N-rrowse .t iount
Tom., In recent yoors the prineip l flood losses h've occurrcd in Novem-
ber 1927, pril 1334, s#-rea 1936, iy 1357, -nd Septumber 193%. Losses
sustrined 8 o rzsult of the outst-.nding floods of 1956 ~nd 1958 hove
bezn theroughly investig-tcd -nd forn the boeis for the comput-ticn of
~verngs snnus 1 lossse.

e dsreh 1956. - The flood of 1336 cxceeded privious fleods
of rocord by +© wide morein snd ¢ used direct losses of 41,724,000, ap-
proximntely 5700 aerce of erop l:nde devotsd to tobrcco, potrtozs, mrr-
vet gorden,ond othor high-type crops were flooded ond soverely d-umneed
by hoovy deposits, ercesion of topsoil, nd pullying. apuroxim toly
750 dwellings, loc¢:tcd principnlly in the eonters of the @owns of
Northumpton, H-tficld, snd H dlsy, were {looded, soms ovir the second
floor. In the vieinity of Northamnton soverel industrizs =nd ¢ lirge
steom ploat sustrined hervy losses., Comiasrceisl districte were fleooded;
outlyirg dwellingg, farms, "nd ro ds wers b-dly d-mrged by wrtor and iez,
and North-ompton roemainced isol ted for ~bout one wegk, ot H tficld the
loenl levee wis wishsd out; tob-eco linde were b dly wnshed, drying
ghaeds curricd ~wey, nd hiovy loseee woure sustoined in the tobacco worc-
housce. The river wicshed cut the lovee ot Hodley and flowed across the
porticon of the town th-t lius in » me awicr of the stream, flooding publie
tuildings =nd dwellings = mile or mors from the normnl ch-nnsl of the
river.

b, Scptounber 19%8, - The flood of 1938 crasted two to three

—

foet lower thon the flood of 1936, Direct loeszs in the recch tot«led

about onc million dollers less thwn in 1336 becouse of ths lower river



stage, s vines duc to improved levics ot Northompton, more c¢fficient
flood warnings, »nd «lso due to the fict th't 2 tebneco worchouss which
susttincd 1l.rgs loseos in 1936 h~.d boen roloented on hish ground.,
Otherwise drmge woe very simil-r to th ¢ of 1?36; loe~l luvece %
Hotfin1d ¢nd Hodley were wigh:d out; crop l-nde, dwollings, tnd - few
industrics were flooded. Dircet losscs cmounted to spproxim-tely
+799,00n,

B2, AVER.GE JMNULL FLOOD LOSSES. - The zver-g: annu-l flood

logses were dutermincd from the losece of rzcord by the mothod out-
lined in pureercphe 19, 16, nd 17. .onw 1 losses totol «148,000. for
the re-ch from H-tficld to th: Norrows at Mount Tom.

72,  FLAN OF IPROVEZMENT.

. Cnanncl improvement. - Enl-reument of the dount Tonm

N rrovs wie the subjcet of o study, the results of which «re given
in pur-greph 52 e Thieg enl-rgement is not cconomic=lly jJustified
snd will not be eivoen further coneldoirstion,

b. Levess, - Conelder.tion voe givon to the construction
of ievizs for the protection of Hatfi:zld, H-dloy, L-ethmopton, ond
the =rea in the viecinity of LoFl:ur .drport in Northampton. The ro-
gults of these etudies - re given in purcer-ph 50 b, ¢, d, =nd e,

None of thase levoss i cconomic-lly justiried, -nd no furthcr con-
siders tion will be miven them.

&+ Rezservoirs., - Opoer-ticn of the rsservoires of the Re-
vised Comprehensive Plan would provide 2 large dserse of protsetion to
all locanlitias in this rench, The stigs of  fleood, <gu-l in mugnitude
tc thet of M-rch 1936. would be lowecred 1l.< feet t Northempton nnd
8.6 fuet ot Hutfield rnd H.dloy.

o

ClLe DIECUEE TON., - The roductions in flood et-ses by the &9 reser-

volrs of the Revised Comprehensive Plan urc of sgueh =n -amount thot, in



conjunction with existing loeveces, oniy minor d m-ges will be suffered
~nd at rere interveols, The residunl lossce ire mostly agricultural ond
“re widisproad, obvisting thu need or justification for 2 chonnel im-

provement projuet.



XI. SUMMARY ARD DISCUSSION

85, NEED FOR ADDITIQNAL FROTECTION. - The Commecticut Valley has

been subject to freguent and severe floods, and flood control is of para-
mount importance for the preservation of existing valuecs, the stability
of present development, and the social security of the inhabitants. The
heavy losses experienced have developed a feecling of insecurity and fear,
If confidence is not restored by an sdequate nlan for protsction, an
emigration of industrial interests may ensue, and the future development
of' the area be retarded. A plan consisting of twenty reservoirs and
levoes at seven localities was rucommended in the survey report printed

in House Document No. 455, Seventy-fifth Congress, second session. Since
the submiszion of that report, the ceccurrcnce of the grest storm and

flood of September 1938 has clearly indiceted that the recommended Con-
prehensive Plan will not provide asdeguate protection for thoe valley.
Additional control is urgently necdod and justified. The justification
of additional protection is based on tangible losses, neglseting loss of
life and other extensive intangible losscs of importance. Although the
comprehensive plan described in House Document No. L55 provides for twenty
reservoirs at an estimated cost of §3/;,835,000, the construction of those
in excess of the reservoirs approved in the Flood Control Act of 1936

vas recommended by the Chisf of Engincers to be deferred. The Ficed Con-
trol Act of 1936 provided for an initial program of only ten reservoirs

at en estimatad cost of $13,373,000, the reservoir plans‘as described in
House Document No. 412, Seventy-fourth Congress, second session, to be
revised in the light of the 1936 flood., Studies of that flood revealed
the need of a new program, with larger reserveirs lower dewn in the water-
shed being given higher priority. Only six such reservoirs could be built
within the estimate. The inadequacy of either six or ten reserveirs is
apparent from the studies of this report. The autherization of an effec-

tive system is urgent., Considerable progress has already been made in

- 1h5 -



providing levee and wall protection at scven communities cn the lower Connecti-
cut River, and it is urgent that an effective system of reservoirs be authorized
and constructed at an early date in order to complctely protect the arecas behind
the lovees, and to insure that the futurc ropid development in tho scven loveod
arcas will not be jeopardized by the false security sngendered by a misconcep-
tion theat the local protective works provide complete protection. The levees
alone do not offer complete protection agairst the design flocd or ageinst
floods apprecisbly larger than the record flood of March 19%5, end a large
roservolr system in the upper watershed is needed to insure the effectiveness

of the local protection and prevent the destruction of the protective works

now under construction et an estimated total cost of cver $20,000,000, includ-~
ing local costs.,

86. THE REVISED FLAN FOR FLOCD CONTROL. - The essential features of the

revised comprehensive plan proposed in this report include:

8+ A combined and interrelated system of reservoirs and levees to
protect adequately sgainst the design flocod.

b. A system of 29 reserveirs, as sot forth in Table IX, controlling
L7L9 souare miles, or L5 percent of the drainage arca above
Hartford. Their combined flood control capacity at spillway
elevation is 1,556,780 acre-fect., This is 4O percent of the
volume of the 1936 flood., The system will reduce the design
flood 10.4 feet at Hartford and below the grade of the apprcved
levee gystem.

c. Multiple=~purpose reservoirs for flood control and conservation
at Victory, Vermont; Ludlow, Vermont; and West Cansen, New
Hanmpshire.

d. Adaptations for future power development st the Union Village,
Gaysville, and Williamsville gites in Vermont, the Upper Fifteon
Mile Falls site in New Hampshire, and the Knightville and Tully
sites in Massachusetts.

€. Adaptaetions for raising the dam for future additional conszerva-
tion capacity at the South Branch, Vermont, site.

f. Additional local protective works at Springfield, Springdale
(Holyoke), and Riverdale (West Springfield), Massachusetts;
and Winsted, Connecticut,

e Modifications and additions to the local protective works at

Hartford, East Hartford, Springfield, West Springfield, Chicecpes,
Holyoke, and Northempton.

~ b -



87. THE ESTIMATED COSTS OF THE REVISED COMPREHENSIVE PLAN. - The

estimated costs of the Revised Comprehensive Plan are shown in the fol-
lowing table, detailed to show costs for flood centrol alone and costs of
sdaptations, costs to the Uhited States, and costs to local interests.

TABLE XXIII

SUMMARY OF ESTIMATED COSTS FOR REVISED COMPREHENSIVE FLAN

CAPITAL COST : ANHUAL COST

PROJECT - ; :
* FEDERAL LockL . ToTat

Locar . ToTaL

FEDERAL

vs $os oa 4p e

we Jun ap _2s

s
H 3

RESERVO}RS H
FLOOD CORTROL
ADDLTIONAL FOR MULTIPLE=
PURPOSE DAMS AND
ADAPTATIONS

£80,291,000:84,065,600 :3207,300 134,272,900
3,722,000: 180,000 ¢ 5,400 1 185,400

430,201,000 § -
3,7122,000: -

*

s ek e ae
er wb kn dE b w8 s ww

a wr a
*r as ss we

280,000: 107,000 : 1,087,000 46,050 : 14,390 60,440
17,000,000: 2,100,000%: 19,100,000:  724,000e% 357,000e 1,091,000

LEVEES OR WALLS
PROPOSED NEW
PRESENT PROJECT PLUS

»
d
)
)
N
H
-
.

P T TR T

MODAFICATIOHS : : : : :
CHANREL IMPROVEMENTS 183,000 5,000 s 185,000 8,130 ¢+ 3,680 : 11,810
ToTaL '102,175,0000 2,212,000 $104,398,0000 §,023,782 | 597,770 | 5,621,550
* Estimated from available data. The work is wnder wuy and

loeal interests have procured and sre procuring the lands and

rights=-of-way nceded. The ocosts thereof are in excess of the

estimates given in House Document No. L55. Local costs gilven

are exclusive of the cost of construction of one puwping plant

at West Springfield, and of sewsr modifications and the con-

struction of five pumping plants at Springfield; this work was

done prior to adoption of the project, but is essentially a

part thereof and occasioned thereby.

* ¥ Approximate,
Detailed estimates for the flood control costs of the reservoirs are given
in Table XIII, Paragraph 4,3; for the levees, in Paragraphs L9 and 50 [
and for the channel improvements, in Paragraphs 57 and 58. All projects
are described in detsil in the Appendix. The estimated costs given
above are not additional to, but inclusive of, the costs for flood con-
trol alone of the project described in House Document No. 55, 1. e.,
$16,359,000 to the United States and $1,26/,,000 local costs for levees.
The costs for reserveirs in that plan are $34,8%5,000. More exlensive
surveys and investigations, including especially a study of the 1938

Tlood, as well as the design studies of the initiael dams now under con-

struction, have shown the necessity for larger spillway capacities and

- 147 -



other important design changes. A revised estimate of the costs of con-
struction of the 20 reserveoirs of the approved plan would be approximately
343,063,000 plus 82,178,000 for multiple-purpose adaptations. The revised
plan does not inelude all of the dams of the project described in House
Document No. L55.

88, THE ESTIMATED FLOOD CONTROL BENEFITS. - The total average amnual

benefits attributable to the reservoirs of the Revised Comprehensive FPlan,
including direct, indirect, and restoration bensfits, are $4,715,400. The
total average annual bensfits attributable to the Winsted Chammel Improve-
ment are $12,000. Ths total average annuael boncfits ettributeable to the
Springdale Levee are $40,L00, and to the Riverdale Lovee, $18,200, assum-
ing the fuil group of 29 reserveoirs to bo operative,

89. RATIO OF FLOOD CONTROL BERERFITS TO COSTS. - The ratio of bene~

N . i

fits to costs is 1.10 for the reserveoirs; 1lJij0 for the Winsted Channel
Improvement; end 1.50 for the Springdale Levee.

%0. POVER FEATURES. = No immediate installation of hydroviectrie

generating capacity is proposed. Provision is made for the ultimste in-
stallation of 152,000 kilowatts of generating capacity at three sites,
when merket conditicns werrant., These sites are Gaysville, Vermont;
Williamsville, Vermont; and Upper Fiftecn Mile Falls, New Hampshire,
Bencfits will come from the economies made possible by the larger output,
The dams at the first two sites should be built so that they may be
raised in the future for power development. The deam at the third site
gshould be bullt initially to the ultimete height, and the storage used
for flood coatrel until such time as it is feasible to instell generating
equipment to utilize a portion of the capacity for power. At such time,
the capacity to be used for power generation should be replaced by other
additional flood control storage within the watershed having an equal
flood contreol effect at downstream points. Uvon the recommendation of

the Federal Power Commission, additional capacity will be provided at
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the Knightville, Massachusettsz, and the Union Village, Vormont, sites,
to permit of the future development of power at these sites. In com-~
pliance with further recommendations of that Commigsion, the Tully dam
will be constructed to permit of future raising to develop power.

91, CONSERVATION FEATURES. - The immediate inctallation of sub-

stantial amounts of conservation storage capacity in addition te {'lood
contreol capacity 1s proposed st three sites where the cost of providing
this extra sterage is small., These sites are Ludlow, Vermcnt; Vietory,
Vermont; and West Canaan, New Hampshire, Adaptation to permit of future
raising is also proposed for one other dam, South Branch, Vermont, for
which possible future benefits to be derived mey Justify the expenditure.
The operation of conservation storage will enable greater output at ex-
isting hydroelectric stations, wlth resultant savings, will provide
water ereas for recreational purposes, will improve sanitary conditions
at dovmsztream points, will incresse minimum steges in the lower Con-
necticut R.ver ond aid navigation, and will asszint in regulsrizing stream
flow with its many advantages.

92, CCUSERVATION AT EXPENSE OF LOCAL INTERESTS., - Conservation

storage in the amount desired by any local interest should be provided
at any site if the loecal intereost assumes all costs in excess of the
costs for the recommended flood control capacities. This is provided
for by existing legislation as mentioncd in Paragraph 31, State offi-
cials of Massachusetis have formally stated tholr desire for additional
storage on t.is basls, at Lover Neukesp snd Burre Falls sites, chiefly
for pollutiorn chatement purposes. They are studyving other sites rocom-
mended herein. Likewisc, New Hampshire officisls are studying the ques-
tion for situs in that stete, chictly for recrestion purroses.

95. USFVALUATED BENEFITS. - Losses previously discussed, and used

to compute the avoraze annual benefits, have been those easily assigned

a monetary wvalus. There are additional beneflits whioh have not been
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evaluated, ©No estimate has been mede of the increase in annusl direct
losses whieh will resullt from the normel growth and development thet
may be reasonably anticipated even if flcod protection is not provided.
Protective works will provide greater benefits from the restoration of
depreciated values than computed under Para:raph 15 if theo workes are
constructed at an early date, before devreciation becomes permanent
and while the less may still be easily recovered. Enhrncoment benefits
have been computed from the potentisl inecrease in valuz of unimproved
lands where development has been retarded solely by floods. Greater
enhancement bhenefits than those shown will acerue under mere favorable
general eccnomic conditions, Othor benafits will result from the in-
crease in populeticn and the building develomments mede feasible by
protection of the flooded areas. Another class of uncvalusted benef'its
will result from rnrevention of the innumerable other losses which are
net susceptible of monetary evalustion. They ilnclude =erious adverse
effects upon the lives and security of the people and communitics con-
cerned - potential loss of life, mentel and physical strain, herdship,
inconvenience, and impalrment of public hoelth. In the Connecticut
Valley these elements of flood experience snd apprehensicn which may
not be evaluated are of outstanding imnortance in view of the great
flcods in recent years., These eleneccts of uncertainty determine the
utilization, desirsbility, and future growth of the ares, and form an
additional justification for prctective works.

Sly. LppéEMQOOPEPATION. ~ The need for the control of floods is

Yeenly felt throughout the Connecticut Valley, and there is a general
and active Interest in obtaining nrotection, both in the mere populcus
centers on the main stem and in the tributary besins. Local interssts
are substantially in accord with the recommended plan for flood control.

Local interests have already met the legal recuirements for leocal
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participation in the cost of levees of the avproved nroject, and have
expressed their willingness to cooperate to the extent required for all
levees as recommended in the Revised Comprehensive Plan. The provision
of conservation storage at request of local interests is discussed in
Parsgraph 92.

95. COSTS FOR MULTIPLE-PUR-OSE RESERVOIRS, - Flood control should

not be charged with the costs of providing storage for other purposes.
Where justified by prospective immediate realization of benefits, multiple-
purpose dams should be initielly constructed, Where the realization of
benefits for other uses may be expected ab & future date but csnnot be
realized in the near future, the present exnerditure of lunds for a

high multiple~purpose dam is an economic less. In such cases sdaptation
features which can be economically included in the design are provided,
The additional funds for multiple-purpose dams immediately justified and
for the adaptations included herein should be included in the autlhoriza-
tion. If other multiple-purpose dams are avthorized for initial con~
struction, the authorization for funds should be extended to cover the
additional costs bascd upon estimates approved by the Chicf of Enpgincers.

96. HEED OF STATE A#D LOCAL STEEAM PHOTECTION LAGISLATION. - Flood

heights, and conseguently fleood damages, have been increased in all mejor
floods, due to the failure of dams and bridges, or the encroachment on
stream capscity by buildings or other structures. State and local
govermments should adopt such legislation, cor, if such legislation
already exists, cnforce it rigidly, to the end that supervision may

be exercised over thesc structures. Such legislation should provide

fors authorization for new dams, bridges, or structures in or gver
streams, to be by state or other responsitble authority, vhere such au-
thorization by the United States is not now required under its juris-

diction over nevigable streams; the establishment of standerds for dam
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design, especiell s rdequete splliway capccitr, end of stoanderds {or bridge
construction, zr ccinlly ndequate clerrences under bridges; suthority for
the state or locrl overmments to require strengthening or reconstruction
of wealr dems £2d iurdequote bridges; and ~n inspection system for strue-

tures in or over streons.
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XIl. CONCLUS IOES

a7. 8o The flood of Scptember 15%8 hns conclusively demomstraoted
the necod for gro:ter protecction ecgoinst mojor floods in the Connceticut
River Valloy thmm thet hercetofore cuthorized.s The sueccession of thrce
groaot floods, in Fovember 1927, Moreh 1936, ond Septombor 19%8, has couscd
tromendous losscs ond has ongendercd o feor in the populction of the on-
tire volley thot hos adversoly influcnced propeorty veluos to o marked dow-
grees  The nced 1s urgent for reliefl measurces to prevent scrious losses,
prescrve existing valucs, rostore vlucs thet oristed prior to the floods
of 1927, 1936, ond 1938, cnd maintain ceonomic, industrinl, and social
stability ond sceurityr,

b.  Protection should be previdcd cgainst a design flood hov-
ing o runeoff volumc of spproximatcely 6.0 inches on the watcrshed ond
producing n seek dischorge of 420,000 cubic foct per sccond at Hertford,
Connceticut, under notural conditions, Such o flood could result from
a storm having thc goneral charactcristics of tho Scptomber 1938 storm.
The existing nutherization of 10 rescrvoeirs, ns well as the deferrcd plan
of Housc Document Nos 455, Sovonty-fifth Congrcss, sccond sossion,
should bc cxpcnded to provide for immedicte nuthorization for protcetion
agrinst the design flood of this report. The contrel provided in the
proposcd plen, substantielly os described in peragraph 86, is nocessory
to arford cdoquoate protection.

Ce The Revised Comprehensive Plan for #ood Control propesed
hercin is adeguntcely Justified by the tangible ond intongible benefits
which it will insure, cnd it will provide proteocetion to oll points in the
valley vhich have sustoined mojor losses in the post. The benefits

from the rescrvoirs cre not restricted to loerlized aroas, but protoct

all dovmstreon communitics, cnd it is to the best intercst of the Foderal
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Government Lo asswac thic complete cost of all dams and roscrvoirs,
de Immcdicte doveolopment of nowor is not justificd ot ony site.

c. Fufur:s development of pover mey becoome justificd =t the
Goysville nnd ¥illiemsville sites. Adepteiions ir present design to per-
mit of this orc iworrented.

fo Multiplc purposc dems for flood conbrol and conscrvation
storage cre Jjustiflicd et the Vietory, Vermonty Ludlow, Vermont; and “fest
Canran, How Homposhiro sites,

ge Tuturc consorvation storage moy beeome justificd at the
South Branch, Vcerment, sito. Adaptations in presemt design to poermit
of this ore warrrntcd.

‘E- The cost of nroviding stora;c -t fleod control dsms, for
other purnoses, should not be chergoed ogninst flood contrel, Additional
funds should be authorized to cover all costs in oxeccos of floed conirol
costs for multipleenurpese rosorvoirs rcocomricnded for initial constru§tion,
and for the adrpuoitions ineluded herein on «rms rocommondced for futurc
developront,

i. I"lood control rogervoirs furnish numerous snnitation bene-

fits, but additional storsge solcly for pollution abetement is not con-

sidered justificd for proevision of tha cost thercef by the Federal Governe

ment., The pellucion situation is bricily Jdeseribed proviously in this
report cnd fully covercd in Scetion % of the Appendi:x, The remediald

and abotement mecsures deceribed nro sugprosted to Stote rnd other locel
cuthoritics for thueir considerstion to the oxtont cppliceble,

Q} State and locel govermments should cdopt snd onforec logise-
lotion providing for supcrvision over drms, bridges, and othor structurcs
in or over strems in order o reduce or nrovent further cnerocchment on

flood channcels cnd the rosultent inereesc to the flood moncec.



XITI, RECOMMENDATIONS
98. It is recommended:

a. That the present flood control project for the Connecticut
River be modified to provide for a revised comprehensive flood control
plan substantially as described herein to include: (1) the consiruction
of 29 reservoirs at the approximate locations shown herein, at an esti-
mated cost of $84,01%,000, of which $80,291,000 is for flood control and
$3,722,000 is for the extra cost of multiple-purpose dams or adaptations
therefor; (2) the construction of additionel flood control protective
works at Winsted, Connecticut, and Springdale (Holyoke), Springfield,
and Riverdale (West Springfield), Massschusetts, substantially as de-
scribed herein at an estimated cost to the United States of $1,163,000
and to the local interests of $112,000, provided that local interests
furnish without cost to the United States all lands, easements, and rights-
of=way, lhold and save the United States fres from damages due to the con-
struction works, meintain and operate all the works ofter completion;
and (3) an increasc in the authorization for loeal protective works at
Hartford, East Hartford, Springfield, West Svringfield, Chicopee,
Holyoke, and Northempton to an estimated cost of $17,000,000 te include
changes of alinement at Hartford and East Hartford as described hereing
the estimated costs given above being incluslive of the estimated costs
of the existing project;

b. That the Chief of Engineers be autherized to substitute
other reservoirs of approximately the same flood protection wvalue for
those herein recommended, if, in his opinion, such substitution is
desirable in the interest of effective flood protection;

Ce That the Chief of Engincers be authorized to construct

multiple-purpose dems at any of the sites listed herein, to provide for
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additional storage, in excess of the propesed flood contrel storage, for
conservation for recrestion, pollulion abatement, or other purposes,
provided local interests so request and contribute the excess cost of
such additional capecity prior to construction, in accordance with the
provision of Section & of Public No. 738, Seventy~fourth Congress (1936
Floocd Control Act) as smended by Act of July 19, 1937;

d. That at such time as the use of Upper Fiftecn Mile Falls
as a multiple-purposc dam becomes justifisd, = minimum capacity of ap-
proximately 260,000 acre-feet, the cquivalent of 3.0 inches of run-off
from the watershed, be rebaincd for floed control purposes, and the
authorization for flood control reservoirs be incrqasod to provide addi-
tidnal flood control storasge at other loecations in such amoumt as to
insure equivalent flood protection at downstream points, the reguisite
additional storage to be provided by reservoirs approved by the Chief
of Engineers;

8. That the authorization recommended in Paragravh a, ebove,
be increased as necessary to cover all eosts in excess of flood control
costs, for such additional multiple-purpose reservoirs or adaptations
therefor as may be authorized for construction in elaboration of this
plan, other than those already provided in the plan, except as provided
in Parcgraph cs above; such increese to be in eccordance with estimates

approved by the Chief of Engineers.

J. 8. BRAGDON
Lieut. Cel., Corps of Engineers
District Engineer

Inelosures:
Aprendix, inthree volumes
Records of % hearings
(6 copies of each)
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Gema. R. 20/107.13 Mbjoestt Neviev of Aeperts m
- Tiesd hlnl.' Sommsotiont Mwver,
1s8 Ind,
Offies, Mvision Emgineer, NORER ATLANTIC DIVISION, New Terx Olny,

may 12, 19401 ~ Yo the Chiaf of Sagineers, U. 5. irwy,

1. Tost lesess fn the Jenncstiont Talley dave deen sspesislly
ssvere in retsat years, The flesds of Zevesder 1327, Nereh 1936, asd
Septender 1938, csmsed direet dsmsges of 115,926,000, 834,900,000, and
425,996,000 yespestively. Preperiy wluwed at apprezinstely $393, 496,000
was affested Wy the flesds of 1956 and 1935, Tete obtained sines the 1938
floed indisnte et the expestanay of severe fleeds ia greater than wa
ssbinsiod in She couprebeneive plan published in Henee Necument “usbered
438, ieveniy-third Congress, Third lessiea, sai sppreved Wy the Neod
Control sns of 1935, Nased on revised cxpestansy of fleod securrenss,
the satimied sverange anmunl divent domages frem fleeds ave $1,799,000,
and the indivest ave 81,%53,000. T™e Distriet fagimer sstisates that Ve
fleode of 1936 and 1935 enused & deervese 1a preperty values of appresi-
metely $853,739,000 ia addition 0o the onpitalised diveet snd indirest lse-
sen. Neo sstimaten Shad oma-balf of this depresiation lose sem be restored
W sdamiate flood pretestion and that en this bactis the anmesal waiue of
resoversdle Cepreeistion e 32,932,000,

7. The 7leed Oeatrel Ast of 1536 sutherised the oomstrution of
an ialtial oyeten of Sen Feserweirs ot s atiasted o0t of 113,%73,000.
The 7issk Centwrel AsS of 1938 appreved & preject whieh previded for the
evastzustive of Wwenty resarveirs oa 1ritutariss of tShe Cennpesiout Hiver
and leesl taprovemenss at Taviferd and Rast Nertferd, Ceaneetieut; Jyring-
tield, vestd ¥pringfield, Chieopee, Melyein, and Serthanpten, Nassssdmsstte,
and authorised the leeal luprevenent prejestis at a seet act S¢ exseed
$11,524,000.
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comn. 2, 20/107.1% (Gemte'4) subjeott Review of Reporis oa
Floesd Gomirel, Sonnesiions Niver,

3. b asdifieation of Vhe antherized leval pretection prajesd

for the sevn leemiitiosr was sudaitted %o Gngress iz House Jounent
iunbered 653, Ssventy-sixth Congress, Third sessisn. The estineted
osst of the aedified lesal pretestiive werts is #$17,000,000. A medifi-
sation of the appreveld Feserwir plan has bosn sduitted Se Jongress
in Nouse Desument Funbered T2%, ‘eventy-sizth GCengrees, ThIN Geasion.
e plan prevides alsd feor certsia siditional 1ol verks. The sxiad-
iag prejest and restmamnisd revisions iasiunde Ywanly ressrwirs at sa
estinated eoet of $57,0M60,000, and lecul protestion verks 2% an sati-
sated e0st S0 the United Ztabes of $18,070,000,

b, Is the repert wader oonsideration, the District Mginenr
resoumends a wedifioatisn of the prasent floed soatrel prejest o (o~
olude She sensirustion of zine reserveire iu addition % the dwmiy
rossunendsd in flouse Doguwnent Fusdared 778, &9 an estimated eest of
085,013,000 for he Swvenip-Alne reserveirs; lesal pretestion werks aé
¥ineted, Osansstiont, Npringiale (felycks), Mverdals (vest Springfield),
and Springfield (Nill Rives), Nasssshusetis, at an ootimsted cost 4o the
Uatted States of €1,163,000; and sn (neveass %0 $17,000,000 ia the suthor-
Sentisn for leanl protedtion werke ad the aoven losalites. Aill of the
lesal protestion werks phepseed in the reviow repert have Yoen ressamended
in Howse locumnis Muteved 774 and 6%53. The plan vhich Mas Deen resva-
nended %o Congress esnsisting of tventy reserweire aad all of the lecal
prolastisn projests prepsesd in this repert vill b veferred % as the
Nedified Appreveld lam. ‘T somplete wvorks prepecel iz the Distriat fugi-
Resr's reviev Fepsrt vill Be referred te us the Yalavged "lan.
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Gemm. R, 20/107.1% (Gant’4) Suhjeet: Neviev of Kaperts en
Nioad Contre)l, Connastiont “iwvey,

% Pordinaat date for conparisess of the twe plans ave given in
she following tadlss

o, of POMPVRARB s sescvsosnnsnvansrsarsncarnrssness ”
hw “ m “ M mm...l."..'..
h‘m m"...‘..l.‘..'.-.‘.l.QI."..'."... ‘ ’.u‘.m ‘ “‘m:m
Sest of Jands snd LAY Yelontlons. .. coavatosasne ﬂ. 26,008,000
90,291,000
m ‘g.m;m
»01 5,000

‘m ““ ’. M ”N...l....-:-ont.ﬂot‘.li‘
M‘m m‘ ’" “m MUDOOCQQOOOODQOGDOOO
Total YOROPVOLE B068ccrrcevcrannosrcssrerrsnesersses ”‘m.m

Construstion Costeseivcccriniiavensneas T ’u.om-m .1‘.1".“
Lands antl PLEA-Of=WAF . cosiovasersscasssssassaraca
hm ”.‘coo..qu.a.t;t.ﬂl.l!tl'n-n-n-ono.l!lln!ivo e m. m

h‘ll “.‘ “m‘ MQiiooationoan.anacuo.oonc . n.m.m noh,ﬁ‘.m
Tota) wont 30 URVeh BUB88Rectvrcuasisiiiirnatirane rz.m.m 1m.xr¢.aoo
wm.M..mltion-co.toooaatnnlnntc " 3‘

Amanel_demaflte. Xised Semtrel
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Conn. %, 20/107.18 {Gead'd) fahjesti Review of Neevts en
Fleoed Centrel, (enngetisns Riwer,

6. e greatest siagle sddition pregeced unier the Mlevged
Flea 1s %e Upper Fifteen iile Valls Neservelr whish scxtvels & drain-
sgo ares of 1,600 square milen, o sppresimmtely 165 of the wtel drein-
ag aPen above Nartferd. The shaps of the vaterched sad the direstise
of truvel of the prevailing sterss are sush VYt the flows from the aren
absve Fifteen Rile Zulle 40 net ssatridute grontly %0 the pesk fleve of
the lover wvatershed. Bariag Yhe 1936 fleed, the pesk few fren Wis ares
rosshad Martford abdeout tw days aftor the wajor arest dad paseed.

T The Nedified Appreved FMaz of veservwire i lees) pretection
wvorks will refues the average msrusl direst and indiress fleed lesses W
about 685, The Yessrwirs vill Mave a fleed sentrel sterage espasity of
955,99 asve feol, and will eeutrsl 2,757 opwre wiles. NMwisting weier
mpply and pewer prejeets previds partlsl eeatrel of sa additions) 6£)
square niles. Nxeluding the sree sbeve Fifteen Nile Fallae, which hag
118%1s offost on elages alang the lower river, 38f of the ares above
Hertford will %o wader eontwel. Smeept at Mnriferd, Cesnssiieut, the
sajor damage Sonbers for vhish lesal protestion werks are previded will b
pretested againng a floed haviag sa estisated predadility of scsurrence
of 0.1 of 1% ia any yeur, or apprexmtely ¥ larger than the largens of
reserd, A fariford, he ineveanssd height of dikes, provided Warough lemml
seeperanidon, will pretest against s fieed with & predadliny of sswurrense
of 0.0 of 1% in sny year, or approximetely V5% larger than the largest

of reonrd,
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Goam. K. 20/107.19 (Gent’d) Subjestt Review of Neperta o
Tiewd Contwel, Gomnactiont Riwer,

8. ™e Mlavged Pian will preveas abeut 13 of the average an~
sl direst and indivest damnges 30 the Wllay frem flosds, e ressrv
oirs will provide a %tal fleed esnirel sievage enpesity of 1,%%6, THD
sore fosl, and soutrel 4,7V square ntlss or M5 of the tetal dratnage
aven adowe Mareford. Nnicbing etorage veasPwirs previds & lavge mes-
wre of centvel far sa sdiittsnnl 399 ssmare miles, ineressiag the e~
srel %0 sdeut 508 of the aPes adove Fartferd. The average ssmmel 4ivest
sad ladirest Yensfite of the Nalapged Flan vill de #156,000 greater sad
the sammel shorges vill Be 41,376,000 greater than thess of the Nodified
Approved "len.

9. 1% 1s moted in the Disiriet Maginest's Fepery, et sere than
sno=hall of the benefits sescredited 20 the Mnlavged Plam Lo resterstion
of yra-fined wmilves. Apprezimately 50% of the lots in wlues i elaleed
for the seven leenlitiss for whish lecal pretestive werks are nov waier
construstion. Sush of theee lesses as erist should W largely resovered
W the Mgh degres of pretestisa previded W the Nedified Approved Flaa,

10. The Redified Appreved Flan will previds s Migh degres of pre-
testion, partisularly at the sajor dnmnge sontors. The additional eeet
of the Mmlarged Flaa nov Frescansnded W the Metriet Tagineer s sueh
grester than the afditisnsl Yenefits %o Ve dorived free Shis plaa. 1 @e
net conowr in 1he yoosmmsndatisn Ve fnereane the plan at this tlme,



Oemn. R. 20/107.1% (Comt'd) Mbjess: Reviev of Re.erts om
Fleod Contrel, Cemmsotiont Aiver,

1. I recsonsesnd that e axisting prejeet fer floed oontrel
the Connsstions Niver and tridutariss be sedified 4 provids for the
sonstirustion of the tweatly reserwirs and lesal pretestive works, as
doeerided in Kouse Document Susbered 724, Sevenip-sizth Congrees,
™ird Seseion, and House Dwoumsnt Wuabeved 643, Seventy-aizth Gongress,
hird Session, sudjest to sush ninor changes ss may Llater da found ad-
visadle by the Chief of Ingineers, at sn estinated sost to the Imited
States of $79,530,0001 Provided, that fer the leosl pretection werks,
rosponsible loesl (nteresis shall furnish withou$ eoed %o She nited
itates, all lasands, essenents, sad righte~of-vay, nessssary fer the eon-
struction; hold and save the United 3tates free frem dameges dus %0 this
sonstTustion; and msintain asd sperats the werks after sompletion in so-
swrdanss vith regulations preserided 3y the Jesretary of ‘v,

4. B, EODaRs
Golomsl, Corps of Nagineers
Divisiea Imgineer

Inelesures:

Cons. R, 20/107.1%5-a o ¢ (Appendises)
1% eopien of saeh A ix( dep. Cowsr)
(3erial Nes. 1 t¢ 1B inolusive)
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